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From the Editor 


M M MG're drawing 2009 to a close and opening 2010, The “00's” are over! What an 
MmEm interesting decade it has l)een far Apple. Watching OS X go from birtli to.,.well, 
It W “maturity" may be a bit cjf a stretch. 'Responsible young adult' could fit, tliough. It's 
certainly still changing and malleable. 

Another interesting thing is Apple's history and timeline. We re running the fust of our 
“25th Anniversary Stories” this month, featuring Dave Mark. There's enough lustory at this point 
that not everycme involved in the Mac landscape now remembers what it was like tlien. That 
fascinates me a bit. Some people liave been drawn in from other platforms and some have 
started with the Mac and have kncnvn little else. Sc^me are not very computer-sawy but lx3ught 
a Mac thanks to the iPhone. Whatever die reason, there's a diverse mix of developers and end* 
users, and that can be even mE}re demanding for developers and stipport staff. This base is 
more knowledgeai^le about technology in general and has seen what most platforms have to 
offer. They want the best parts of everytliing they .see. 25 years ago, tliough? Check out Dave 
Mark's miisings. 

Before we do close out the decade, though, this issue has plenty of up-to-date information 
for you* The cover story by new author David Garcea is a tour-cle-force on tracking down 
crashes from cra.sh logs. Awesome reading for everyone. 

This month’s Mac in the Shell presents a litiie more ahKJut Vim. It’s one thing to learn the 
basic commands, j^ut to really start to tailor vim for your environment and liking is to just bring 
the experience to a new level 

Greg Neagle, writing for MacEnterprise details the changes to packages and receipts in 
Snow Leopard. I’here’s a lot of detail here - anyone that packages up software for distribution 
should be paying attention to this. 

William Smith is back with a non-Microsoh Microsoft article. Exchange has become 
popular enough that several alternatives present themselves as an Exchange server just to 
interact with the many clients diat take advantage of Exchange protocols. WiHiam takes you 
through tliese non-Exchange serv'ers and how^ they stack up. 

Dave Dribin continues his Road to Code column and introduces concurrency. What gfxxi 
is multi-proce,ssing if you can't take full advantage tjf it? Dave gets you into the basics 

Speaking of Vim, I was thrilled to have Bjorn Winckler in our MacTech Spodight. Bjorn is 
the maintainor of MacVim *- an OS X-specific build t)f Vim that takes advantage of OS X 
features, integrating it into the Mac GUI smoothly, 

Rounding out the issue is t>ur 2010 Buyers Guide - companies you can look to for 
products and services in die IQ’s. 

Enjoy the lioliday seastm and the New Year, and I hope to see everyone at Macworld in 
February! 


Ed Marczak, 
Executive Editor 
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Mac in the Sheu 


by Edward Marczak 


Tweaking Vim 

Or, How I learned 
to love the shell 

V__ J 

Welcome 

Wc^ll, OK, I already do love life in a comniancl .sheiL I've 
gotten a lot of good feedback on the Python lutc^iials in the 
column, but IVe also heard from people looking to get back ro 
bash and shell lips. I figure I can combine those two a little. I've 
already written about the basics of vi - the console-based text 
editor, But that’s not going to make anyone kwe it. To bL>e it, 
you need to control it, Coniinand it. Penortalize it. No matter if 
you're wliipping up a shell script, editing a text document or 
writing a long Python program, a customized vim will go a long 
way toward making your job easier and more pleasiirahle. 

Refrain 

t won’t gt> too deeply into the l>asic operation of Vim. as 
tVe already done that in a past column (available csn-line at 
http://www.mactech.com/articles/nnactech/VoL22/22.12/221 
2macinthesheH/index.html). IH mention a few c[uick reminders, 
first, though. 

On OS X, and most modern ITnix machine.s, vi Ls ju.si a link 
to vim, so they're relatively intercliangealile. You can still run 
vim in vi compaiibility mode, however, there’s rarely reasfjn to 
do so. 

Vim is a modal editor, meaning that your interactions with 
it depend on a particular mode. The six basic modes are; 

Normal mode; In normal mode, you enter editor 
commaniis. This is the m(]de Vim defaults to at start. This is also 
known as "’ctjnifnand mude." 

Visual mode: This is like normal mode, however, the 
movement commands highlight a selection of text. When a 
command is given, it is executed for the highlighted area. 

Select mode; Typing a printable character deletes the 
selection and starts insert mc^de. 

Insert mode: The most often used mode, the text you ty^pe 
is inserted into the buffer. 


Command-line mode: Typing a b” in nonnal mode puts 
the editor into command-line mode where you can execute Ex 
commands. 

Ex mode: After entering a command in command-line 
mode, you remain in Ex mode. 

Turning up the throttle on vim editing will require you to 
recognize these modes and how ro enter and exit them. If you 
ever do not know' which mode you are in, press escape twice: 
this will put the editor in normal mode. 

Don’t be Afraid 

Tliere are plenty of actions in Vim that even people w^ho 
have l-jeen using it fcjr a while don't always take in. Let’s start at 
the beginning. Open a terminal window' and type vim, w'ith no 
arguments. This brings you to an opening splash screen, ready 
for action. Figure 1 shows this screen. 


VIM - VI IMproved 

version 7.2,108 
by Bram Moolenaar et al. 

Vim is open source and freely distributable 

Become a registered Vim user! 
type rhelp register<Enter> for information 

type :q<Enter> to exit 

type :help<Enter> or <F1> for on*line help 

type :help version7«Enter> for version info 


Figure T-Vim at startup. 

As mentioned. Vim starts in normal mode. To give Vim a 
command, type a colon P:") and the command, follow^ed by a 
carriage return (read; press return). To edit a file, you can 
specify it with the edit command; 

:e j?0Tne_file. txT 

This presumes you know' the najiie of the file. Or does it? Vim 
supj:>orts wildcard completion using the wildchar - lab by 
default. Hie :e command followed by Space-Tab wall cycle 
though the directoiies and files in the current working 
clirectoity. You can go one better, though. 

One Vim function I rarely see used is the file brow'ser. It’s 
liuilt right into Vim. Ratlier than supply the edit command w'ith 
a file, give it a directtjry; 

:e , 
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,..and that directory will be displayed interactively. Figure 2 
shows VinFs file browser. 


^ __ _ twitfcMg—. 


" Hetrv Elrtctory Listirt® (nctrw ¥112) 

" /priiratfl/var/fiBJt 
" Sorted by fl«e 

" Sort $e<jLiMce: .\.cppS.,',\■of,\.aib]SA.l^fo$p\^s^A■bfldcSA- 

^ QylcK fielp; <Fl;i-fhelp up (hr D;(telete It; rename f:jort-by x^exec 



.ssti/ 

Documents/ 

Library/ 

. CFU^arTextEncDd ing 
.foririard 
.lesshst 
.sh_history 
.vlj^fo 


Is fl directory 

Figure 2-ViiTi's file browser 


As you can .see, therc'.s ii(?t only a listing of the tiles in this 
particular directory^ biU interactive commands listed along the top 
portion {)f the buffer Pressing 's’ will change the sort order 
betw^een name, time and size, Pres-sing return will enter the 
directory’ under the cursor. Pressing will go to the i^arent 
director}^ Ultimately, wiien you find a file you want to edit, just 
press return while the cursor is over that filename and it will be 


loaded into tlie bufFer. Go find a file to edit - either your own, 
download something, or copy and open a lengthy file from /etc. 
If you’re at a total loss, the test file fni using is up on tlie Mac Tech 
ftp site f Flp://llp.madech.com/src/mactech/volume25_2009). 

Of course, the vast majorit}' of the time, you 11 pass in the 
name of the file you Ve initially editing as an argument to Vim. 
HowCTer, there are many times that once youTe editing one file, 
it’s nice to knoW' how to open a new file without leaving Vim. 

Make it Better 

tliOpSe tips are fine on their own, Imt now, you’re faced 
with repeating this in the future, and ultimately editing the file. 
Vim runs fairly liare-bones out of the box, but tliere are many 
settings that can be adjusted. This is done via the :set command. 
Just to get the hang of it, here are two basic ones that I can’t do 
without in a text editor: 

:Bet ruler 
;set number 

Turning on the ruler presents a guide in the lower right 
comer of the Vim window that displays the co-ordinates of the 
cursor, and a percentage of how deep into tlie file the buffer is 
displaying (or ’Top” or "Bottom’’ as appropriiite). 

Turning on line numbers I personally consider critical. 
Perhaps not for word processing-like tasks, but certainly for any 
kind of coding. 
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of course, we can do bettet First, editors are personal. We 
like to tweak them until they’re just right. I have too many 
customizations to handle, and there’s no way Fth going to type 
in :set this and :set that each time I run Vim. So [eFs get this out 
of the way right now, [n your home directory, create a file— 
using Vim, of course—named vimrc. This is Vim’s default 
startup file that it will prtx:ess each time it is invoked. If you like 
seeing the ruler and line numbers all the time, add: 

set ruler 
set number 

to the .vimrc at the root of your home directory. Note that there 
are no leading colon charaaers—.vimrc is read and commands 
are executed just as if they were typed in ex mode. 

One alteration I should mention early: weVe using Vim— 
vi improved —so let’s actually take advantage of diat. We should 
always set no compatible to ditch tlie vi compaiibiliiy mt^de: 
there’s very little reastm anyone needs this now^adays. {What are 
you waiting for? Go type ""iset nocompatible” now!), 

I happen to use Vim for just about everything text editing- 
related, This includes word prtx'essing. Vim easily rivals Word 
or Open Office.,,if it’s configured correctly (and, of course, if 
you’re not trying to use a word processor as a page layout 
application). Many people don’t realize that Vim can even real¬ 
time spell-check documents. Here are the options I use in 
-/.vimrc for word pnK'essing: 


set foriiiatoptionE=l 
set Ibr 
set linebreak 
set wrap 

setlocal spell spelllang=en_us 

There are many options that are available to you in die 
format opt ions setting, but I’ll just note this one for now: a 
value of 1’ causes one-ierter words to break a line w^here you’d 
expect (based on current word processing idioms). Similarly, 
enabling the Ibr, linebreak and wrap settings sets word 
wrap and line breaks to break the way you’d expect. 

As you’d expect, the 'setlocal spell 
spelllang=en_us' incantation enables real-time spell 
checking, tf youTe using a plain ASCII tenninal, misspelled (and 
mls-capitalized, etc,) words will be highlighted. Modem 
temiinals will underline the potential mistake. 

One other nicety—not a necessity, in my book—is a better 
wildcard completion when editing a new^ file. Enabling the 
wildinenu setting (sadly, not what it sounds like), presents a 
better wildcard menu. Enable it with set wildmenu, and then 
try :e<Space><Tab>, You’ll see the difference immediately, 

Under Your Skin 

Now; if you use all the settings shown so far, Vim Ls a great 
w^ord processor. But tty' to edit code now! Itll look pretty ugly 
as Vim tries to correct all of your “spelling mistakes,*’ We should 
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be able to use Vim as both a word processor and programmer’s 
editor, right’ Would I be bringing it up if you couldn’t? 

There are actually several ways to do this, but Fm going to 
show you the somewhat manual way, and it relies on key 
mappings. Vim allows you to map any keyboard key to any Vim 
function. This includes function keys. 

A key mapping is generated with the map command, and 
consists of keystrokes that Vim w^iil execute wlien pressed. You 
can even think of it more as mini-macros. The follow'ing map 
links P7 to disable spelling and F6 to turn it on: 

roap <F7> <Esc>:setlocal nospell<CR> 

map <F6> <E:se>'aetloaal spell spelllang=en_us<CK> 

Note that you do need to include the colon character liere 
if you’re supplying a command. A map needs to represent the 
exact keystrokes you would pres.s, including the final <CR>. 

As far as spelling, you may want to leave spelling disabled 
by default and enable/disable it at will via function keys. Tailor 
it to your liking. 

Going back to being a great code editor, there are some 
other basic settings w^e can enable at this stages 

.syntax enable 
filetyp^e an 
let is_bash—1 

set statusline=^;tF%tn%r%h%w\ [F0RMAT=% [&ff J ] \ [TYPE“%Y] \ 
[ASGlI=\%03.3b]\ [HEX-\%02,2Bl\ [P0S=%D4l.%04v][%p%%] \ 

[LEN=%L] 

set laststBtus=2 

The syntax enalile option gives you w^hat you expect frtaii 
any ccxle editor^ color coded keyw^ords. Setting f iletype on 
allows Vim to recognise files by file extension. The 
vaiiable allow^s Vim to tieat bash scripts with a Ish” extension 
properly. 

Speaking of things you expect from a code editor, 
particularly one on the Mac; you expect it to look goixT If 
youVe been looking at the screen captures in this article thus 
far and have thouglit, there’s more w^e can do! 

First, you have to lie comfortable w'ith the colors you have 
set up in your terminal. TerminaLapp and iTerm both are 
custf)niizable in this regard. la^^t’s say you choose a terminal w ith 
a black background and white text. Two settings that will 
immediately make tilings more palatable are: 

set bacRground=dark 
colorscheme evening 

The first setting simply tells Vim that we’re using a dark 
background. From there, we can load a particular color scheme 
tliat defnes the colors used for various keywords. You can 
make your owm, but Vim ships with severa! color .schemes 
ready to use. You 11 fnd them in /usr/sliare/vim/vim72/coIors. 
Load up a file, and then try different schemes interactively until 
you fnd one that is easy on your eyes. Using eveiylhing weVe 


come up with so far, editing your -/.vimrc file in vim will look 
like the picture in Figure 3- 



Figure 3: Vim in color 

That’s much better, isnl it? 

Let it Out and Let it In 

While we’ve just scratched the surface with built-in 
settings, there’s another way to modify Vim’s behavior: 
plugins. 

Piugins sit in your --/.vim/plugin directory and are 
loaded auuimatically as part of Vim’s startup initialization. At 
their most simple, plugins are just Vim scripts: nothing more 
than you can already do in -/.vimre. At this level, it’s a nice 
way to modulanze different functions of all the different bits 
of configuration, How'even there’s more, and 1 need to admit 
something. 

1 dorVt use the version of Vim that ships with OS X, 
There, 1 said it. Some of the cooler things you can do with 
Vim require functionality to be included at compile time. 
Unfortunately, Apple’s version misses many of these 
additions. Fhere’s twa> w^ays to get a version of Vim with 
these extra options. 

First, you can go download a pre-compiled version. 
Particularly attractive is the MaeVim distribution. This gives 
you a GUI (Aqua) version of Vim, along with a command- 
line version. The pure command-line version is found inside 
the MacVim.app liundle at Contents/MacOS/Vim. This is the 
best of both worlds. 

Secondly, you can compile your own. Maeports makes 
this particularly easy. 1 include the -Rpython, +huge, -Fperl 
and +ruhy variants. If you 1c already using Maeports, this is 
a logical waiy to go. 

Finally, another Utile Up: Vini takes advantage of higher 
color modes of terminals. Apple's owm TerminaLapp is 
constrained to 16 colors. iTerm, how^ever, is not constrained 
in such a w^ay and supports 256 colors. iTerm and Vim in 
256 color mode is a w^onderful combination. If you go back 
and forth between iTerm and TerminaLapp, there’s a nice 
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solution to having the best display for each. You can 
conditionally set the color depth. 1 have iTerm set STERM to 
*'xterm“256colar'* and test for this within -/.vimrciif Sterm 

= 1 ’*xtetra-256color" 

SEt t_Co=256 
colorscheme evening 
else 

CDloTscbeijie default 
endif 

You can determine the value to test for by checking for the 
value of $TERM in your shell 

Back to plugins. Where does one obtain plugins? One 
place to start is vim.org: there's a huge amount of diem on 
the scripts page Chttp://wv/w.vim.org/scnpts/index.php). 
Otherwise* you 11 typically find them by search once you Ye 
using Vim for a while and think, “I wish Vim could (insert 
wish here)/' That's when you find that other people hud that 
wish, too, and did something about it. Most plugins come 
with instructions on how to install (drop this file in your 
V.vim/plugins directory) and the commands or 
functionality they enable. Some of my favorites: 

MiniBufExplorer: Emulate tabbed editing. Show' a tab' 
for each buffer open for editing. Info and download at 
http://www.vim.org/scnpts/script.php?scriptjd=]59. 



Snipmate: TextMate style snippets for Vim. If you write 
any amount of code, Snipmate accelerates . Description and 
download at 

http ://www. vim.org/scripts/scri pi php?script_id=2540 
’ be sure to watch the video linked to in that page to see it 
in action. 

Taglist: If you Ye using Vim as a code editor and load 
anything with more than a handful of functions, you should 
look at taglist 

(http://www.vim.org/scripts/script.piip?script_id=273). 
Taglist shows an overview of code in a separate pane, 
showing variable names, functions and more. 

commentToggle: Toggle comments on and off for a 
given line or block of text. Information and dowmload at 
http://www.vim.org/scfipts/script.php2scriptjd-2431. 

Again. \Vs likely that you won'l find something until you 
realize that you need it and go searching. 

Youil Begin to Make It 

Learning Vim/vi—even just the basics—is really one of 
the more useful things you can do as a techie. You’ll find it 
on jast about every system you touch, certainly all OS X 
machines. This is especially great when troubleshGoting a 
remote machine over ssh. You won't always have your 
favorite GUI editor, but Vim will aiw^ays be available. Vim is 
the default editor wlien you create a new' account, and will 
likely remain that if you Ye on a foreign system. Man pages 
use vi key bindings to navigate. 

If you come to rely on your now customized set up, you 
can either w'ork in an environment %vhere you always mount 
your home over the network, or, you can just keep your 
settings available on a Hash drive or someplace accessible. 
Really, though, for the most part, just learning the basics 
well (opening files, cursor movement) will seiv'e you in die 
va.st majority of the situations where you’ll need it. 

Media of the month: Here’.s a good next step for the 
people now infatuated with Pytlion after the last few' 
columns - "Python Programming; An Introduction to 
Computer Science” by John Zelle. This book really focuses 
on algorithms and high-level practices of computer science. 
It just happens to use P^^thon as the language for delivery. 

Finally, reEnemher that Macworld is only a shc3rt time 
away, MacTech will he there, and we hope to see you, too. 
It’.s no! too late to make plans to attend. 

I'ntil next month, keep practicing! 

Yiti 


About The Author 

Ed Maraak is the Executive Editor for MacTech 
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Padcages, Receipts, and Snow:.. 

Snow Leopard’s changes to package receipts 
and updates 


By Greg Neagle, MacEnferprise.org 




MacEnterprise.org 

Mac OS X enterprise deployment project 


Introduction 

It's that time of year, when there's snow^ (al least in parts 
of the Northern Hemisphere), and people are thinking of 
packages - packages to ship to friends and family; maybe even 
packages under a tree. So what better time to talk about Snow 
Leopard and packages? 

As alw^ays, with each major OS release from Apple, there 
are changes that might affect systems administrators. Last lime, 
we went on a scavenger hunt ihrougli the OS, looking for some 
of these changes. This month, we ll focus on changes relating 
lo installer packages, receipts, and Software Update. 

Keep Those Receipts! 

Experienced OS X systems adtuinistrators should be 
familiar with package receipts. These are written to disk w^hen 
software packaged in Apple package format is installed. 
Receipts serve as evidence that a certain version of a ceitain 
softw^are package has l^en installed, and also are essential for 
the installer w^hen it is upgrading a softwaie package from an 
older version to a new'er version. Some softw^are installation 
problems can be resolved by removing the relevant receipt(s). 
If the receipt is missing, the installer treats the installation as a 
new' install instead of an upgrade install. (This may create its 
own issues; it is not something you should do as a matter of 
habit.) 

Prior to the release of OS X 10.3 Leopard, when Apple 
packages were installed, receipts were left in 
/Library/Receipts. These leeeipLs were copies of the 
original installation package minus the archive containing the 
actual files that were installed. 

Leopard added a new type of package - the ''llat” package 
- where instead of a bundle-style directory, the package is a 
.single file. This File is actually a XAR archive; similar in concept 
to a 'TarbalP' or zip archive. When thi,s type of package is 
installed under leopard, it doe.s not leave a receipt in 
/Library/Receipts, Instead, a copy of the “bom” (bill-of- 
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materials) file is placed in /Library/Receipts/boms, and 
an entry’ for the package is made in the package database. You 
can get infonnation From the package database using the 
/usr/sbin/pkguti 1 tcx)L 

Even though OS X 10,3 introduced a new package format, 
there's still plenty oF sofnvare that uses the older Format. Any 
software that can be installed on OS X 10.^ or earlier must use 
the older bundle-style package format. Many vendors continue 
to use the bundle-style package format even for softw'are that 
runs only on 10.5 and later, because lliis format is well 
understood and there are several lliird-party tools to create tliis 
format. Under Mac OS X Leopard, packages in this format leave 
their receipts in /Library/Receipts - just as they did in 
previous releases of Mac OS X - so you miglit have to look in 
two places and use a vaiiely of tools to find the receipt 
infonnation you are interested in. 

In Snow^ Leopard, virtually all package receipts now^ go in 
the package database, and only extremely old package formats 
or those missing the CFBundleldentifier attribute from 
their Info.plist are not added to the package database. If 
you haven't had to work with the package database before, 
under Snow^ Leopard, you almost certainly will. 

Pkgutil 

If you had previously dug around in piickage receipts to 
figure out exactly what was installed, and examined pre- and 
post-install scri[>ts to puzzle out what additional changes were 
made w hen softw^are was installed, you may wonder how^ to get 
that inlbrmation under Snow Leopard. Some of the info is now^ 
available via /usr/sbin/pkgutil, but for pre- and post- 
install scripts, you 11 need to find tlie original installer package 
- til is information is no longer retained. 

If you used pkgutil in Leopard, it is mostly unchanged 
in Snow Leopard, Here are some common uses of pkgutil: 
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pkgutil ”pkgs will list all installed package IDs. By 
u.sing the -volume option, you can query the package 
database on a volume other than the boot volume. 

pkgutil 'pkgs 

tom.adube.pkg,FlashPlaye r 

tom.adobe* shockwave 

com.apple.pkg,AdditionalEssentlalB 

com,apple.pkg.AdditionalSpeechVoices 

tom.apple.pkg.AddressBook 

pkgutil —files packagBld shows all the files 
installed by packageid, 

pkgutil -files com,adobe.pkg.FlashFlayer 

Flash Flayer,plugin 

Flash Player.piugin/ContentB 

Flash Flayer * plugin/Contents/Info,plist 

Flash Player*plugin/Contents/MacOS 

Flash Flayer.plugla/Contents/MacOS/Flash Player 

Flash Player.plugin/ContentsyResources 

Flash Player.plugln/Contents/Resources/English*lproj 

pkgutil -pkg“info packageid prints extended 
information about packageid. 

pkgutil —pkg-info com,adobe.pkg.FlashPlayer 
package-id ^ com.adobe*pkg*FlashPlayer 
version: 10,0 
volume: / 

location: Library/Internet Plug-Ins 
install-time: 1255547844 

pkgutil -forget packageid removes info about 
packageid from the package database. This is equivalent to 
deleting receipts in /Library/Receipts under older 
versions of Mac OS X, and is a way to get the installer to treat 
a reinstall like a new install instead of an upgrade install. Note 
that this does not remove any files installed by the package. 

pkgutil —forget com,adobe.pkg,FlashPlayer 
Forgot package "com,adobe.pkg*FlashPlayeT' on */’* 

pkgutil -file-info path will print information 
about the filesystem item at path, This can be useful for 
determining w^hich package is responsilile for installing a 
specific file or directory'. 

pkgutil —file-Info /Applications/Mail.app 
volume: / 

path: /Applications/Mail.app 

pkgid: com.apple.pkg*Mail 

pkg-version: 10*5,0.1*1*1249291SS4 

Install-time: 125I997D01 

uid: 0 

gid: 0 

mode: 755 

pkgid: com.apple.pkg.update,os.10*6.1 
pkg-version: 1,0.1♦1249367152 

Install-time: 1255646935 _ 

uid: D 
gid: 0 
mode: 755 

We can see that the /Applications/Mail.app 
directory was installed as part of the com. apple . pkg.Mail 
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package as part of the original OS install then later modified by 
the 10.6.1 update. 

In Leopard, the actual package database was a Sqlite3 
database, stored on-disk at 

/Library/Receipts/db/a* receiptdb. You could use 
standard sqlite3 libraries to quen^ and even modify this 
database. In Snow Leopard, it appears tlie database is created 
from the contents of /var /db/ receipts. In this director}^ you 
wall find two files for each installed package - a 
package id . bom file, and a package id . plist file. The bom 
file is a standard bilhof-materials file, containing a listing of all 
the filesystem items installed by the package. You can use Isbom 
to list the contents of the bom file, Tlie plist file is, of course, a 
standard OS X property list file, containing metadata about the 
package. The plist file is in binary formal, so to read it youT 
eitlrer need to use the defaults command, or use plutil to 
convert it to XML Here well use the defaults command: 

defaults read /var/db/receipts/com^micrDfioft.rdc,pkg 

InstallDate “ "2.009-10-14 15:43:47 -0700L 

InfitallPrefixPath ^ ; 

InstallProcessName ^ installer; 

FackageFileName ^ "RDC2.0.0.pkg"; 

Fackageldentifier ■ "rom.microsoft■rdc.pks”: 

FackageVerslori = "2.0.0": 

PathACLs ^ I 

Applications ^ "ifLcl l\\tigroup:ABCDPFAB*CDEF-AEGD- 
EFAl-CDEFOOOOOOOGTeveryone:12;deny;delete\\n"; 

); 

f 

This appears to be a superset of the info you can get frojn 
pkgutil; 


pk^ntil -pkg'info com,microsoft.rdc,pkg 
package-id; com.microsoft,rdc.pkg 
version; 2.0.0 
Yolunie: / 
location; 

install-tiiDe: 1255560227 

Note that the plist file For com.microsoft. rdc .pkg 
contains a little more information - the filename of the installer 
package; which process installed this, and ACLs for any paths 
in the installed payload. Also, the install date/time is in a more 
human-reackible format in the plist file. 

As always, you can type man pkgutil at a command-line 
preempt to get more information on the syntax and options for 
/usr/sbin/pkgutil. 

Software Update 

Software Lfpdate has not changed much from Leopard. 
One annoyance from Leopard has teen fixed, though. 

In Leopard, Software Update could be configured to 
automatically download available updates in tlie background, and 
then notily you when tliey were ready to iasmlL These iqxlates wem 
stored in /Library/Updates. But if you used tlie comniand^line 
version of softwareupdate to download available updates, tlie 
updates were downloaded to tlie Downloads Iblder of tlie current 
user, even when that user w'as rtxX. Tliis wus a minor thing, sure, 
liul was annoying in its inconsisteney 

Snow Leopard changes this behavior, 
/usr/sbin/softwareupdate now downloads updates to 
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/Library/Updates. This makes it easier to script custom 
befiavior for downloading updates, as updates downloaded by 
a script using /usr/sbin/softwareiipdate appear in, and 
can be installed with the GUI Software Update application. 

Software Update Server 

If you manage an Apple Software Update Ser\^"r for your 
organization, in order to serve updates to Snow Leopard clients, 
Apple's official stance is that youll need to upgrade to Snow 
Leopard Server on your Scjftware Update Server machines. This 
Ls nt)t a new requirement; the Leopard update required a 
matching update on the seiwer end, as did Tiger, 

What’s fiustiiiting abt>ul this is there is no real technical 
reason for it, as Apple's Software Update service is just a 
specially configured web server and some code that replicates 
updates from Apple’s servers to yours, You may not be ready to 
upgrade your server infrastructure at the same time you need to 
roll out client machines rumiing Snow Leopard, 

What to do? You could configure your Snow Leopard 
clients to get their updates directly from Apple. You could set 
up a new Snow^ Leopard-only software update server on some 
spare box you have - ApjiJle’s new pricing on Snow^ la?opard 
server makes that more af^pcaling than in tire past. Or you 
could go tile super-cheap route and hack your Leopard 
Software Update server. 

Software Update Server Hack 

The original hack was described by Jan IJschok on an 
Apple discussion list hcre^ 


bttpi//discussions,applexom/riireod,|spa?threadlD=21690 

42&tstart^0 

All credit for this hack should go to Jan, and 1 recommend 
you read the original hack and discussion if you want to try this. 
In case the discussion disappears, the basic steps follow: 

Stop your Software Update Server process. 

On your Software Update Server, create a file at 
/usr/share/swupd/html/content/meta/inirror- 
config-1. plist with the following contents (you may neecf 
to create the “meta” directory if it is missing): 

version'^*'! . Q"' ern2odlng=''UTF-8"?> 

<1D0CTYPE plist PUBLIC "-//Apple Computer//DTD PLIST 
1,0//EM" ''http://ww.apple.coni/DTDs/PropertyList-1,0,dtd"> 
<pllst version^"! ,0''> 

<dict> 

<key>PrimaryCatalog</key> 

<strina^http://swscan,apple,com/content/catalogs/index,sucata 
logC/string) 

<key>CatalogsLiSt</key) 

<array> 

<string>bttp://swscan.apple.com/content/catalogs/index,sucata 
log</string) 

<string>http://swacan.apple,coin/content/catalogs/others/index 
- leopard.merged-1,sueatalog</String) 

<atring>http://swacan,apple,com/content/catalogs/othera/index 
leopard”snowleopard,merged 1.sneatalog</strlng) 

</array> 

</dict> 

</plist> 
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Synchronize all your iTunes libraries into perfect harmony 
across multiple computers-everywhere you are! Easily 
access and merge your music and video flies with another 
SuperSync library, computer, hard drive, 
network volume or IPod. 



ARE YOU READY ? 

SNOW Leopard Training 


C ACTC BOOT-CAMPS 
C DIRECTORY SERVICES 
C DEPLOYMENT 
C SECURITY Sl mobility 
C-PODCAST PRODUCER 
C final CUT SERVER 


C riU4CAST,l»i:. 
aiW^MIK 


If you rety^pe this from this magazine, note ihai there 
should be no line breaks inside any of the <string> 
elements - they are all a single line. 

Edit /etc/swupd/swupd. plist and change the 
metaIndexURL entry to look like this: 

<key>nietaIndGxljRL< / key) 

<st ring>http ; //localhost: BOBS/content/meta/mirr'or-config* 

I.plist</string) 

Again, mind the line breaks; the <strirLg> element is a 
single line. 

Start the Software Update Ser^^er process and wait for it 
to download the catalogs. They’ll appear under 
/usr/share/swupd/html/content/catalogs/ and 
/usr/share/swupd/html/content/catalogs/othe 
r/ 

Once the new catalogs are in place, stop the Software 
Update Server process again. 

Create some symlinks: 

cd /u3r/shate/Bvupd/html 
In ’ s 

/uer/share/swupd/html/content/catalogs/index.sucatalog , 

In -s 

/u3r/share/swupd/htral/content/catalogs/pthers/index* 
leopard.merged*1.sucstalog , 

In -s 

/usr/share/swupd/html/content/catalogs/others/index- 
leopard■snowleopard.merged * 1.sucatalog , 


(Again, watch tlie line lireaks; all In -s commands are 
a single line) 

Start the Software Update Server process (again!) and 
wait for updates to download. 

At this point, your hacked Software Update Server 
should be acting like a Sfjftware Update Server running on 
Snow Leopard seiwer. You can then configure your diems as 
described on page.s HH-H9 of the Server System Imaging and 
Software Update Administration Guide for Snow Leopard. 
This guide is availalile from Apple here; 

http://images.0pple.com/server/mac05x/dQc5/Sysfem 
J mag i ng_and_SW_LI pdQte_Ac!m i n_v 10 .6. pdf 

Specifically, you need to point Tiger clients to one 
Soflw^are Update URL; Leopard clients to another URL, and 
Snow^ Leopard clients to yet another, 

Use this hack at your ow^n risk; Apple could make 
changes that would cause this to stop w'orking, and there's 
no guarantee that the Leopard Server Admin GUI tools will 
do the right thing with your hacked Software Update Server. 


WWW.MACTfCH.COM 














MACWORLD 


★★★★★★★ 
REGISTER NOW 

AND SAVE! 

EAHLV REGISTRATION ENDS 12/4/09 
WWW.MACWORLDEXPO.<^OM 




2010 ■HH 

ROCK THE 

NEW ERA 

WITH MORE 

_. ★ FEATURES 

AND 

THE LATEST DEVELOPERS ★ FACE-TO-FACE CONNECTIONS 

INNOVATION * CREATIVITY*INSPIRATION 

PASSION FOR ADVANCEMENT * APPLE PRODUCTS GALORE 

INDUSTRY EXPERTS * EDUCATION * TRAINING * 
PHOTOGRAPHY*VIDEO*MIISIC*GRAPHICART 9 
SHOPPING * GUYING * HOT PRODUCT TESTING 

1 FEBRUARY 9-13 

■h THE MOSCONE CENTER * SAN FRANCISCO 




n 


A MUST ATTEND EVENI 

i LARGEST COUECTION OF APPLE-RELATED PRODUCTS OH THE PLANET 

■UMIHH FOR MORE INFO 

jVWW.MACWORLDEXPO.COM 


REG STER TODAY 




:worlii 


9-1;'3 I San Francisco 

; World Expo Event 


















&wver Atffnin y^rvelftJni:aj:SqlftwaTe Update 


O L 


A' > 



toowd 

EmMe 

IttFW '-- ^ ^ - 




o 


□ 

Ma£C 1$X update 

10,5.1 

1 

o 

e 

n 

Mac 05 X UpdAH iln»l) 

10.4.11 

3; 

O 

« 

□ 

Mac os X UpdxU dWerPCt 

10.4.11 

u 1 

o 

a 

O 

Mac 05 X UpdhTe Contblnod 

IQ,5.« 

m 

o 

« 

D 

Mac 05 X Update tpmblned ant»l| 

10 4.11 


lo 

m 


Mac 06 X Update Ccrmlslned tPowerfX!: 1 

ID.4.11 

11 1 

1 

if 

a 

Mon: Pto EFI Rrmwaje UpdAte 

1.3 

1,1 


« 

□ 

Mac Pro EFI Ftimware LipdATe 

L2 

L.| 

1 

a 


MAC Pro EFI FiritTwArt UDdATt 

LI 





--— - -t 




jttwa tfcrt P<»E 


Jhw HM. I 41 nf vmn«irtt4 ^ Hftii rwsfiinf Mm C» J£ Snmi 

QCMrAt optraeng svnttn flui itiat mtuAM ftati 4 iv^, cwniHflliiRiv. if*a Hcurdy bII vi 
Hit. inctii^iAg lor 

- wdii Mffl* itcfFi MirriHA jc fiwilHn 

' e ilHt ingM Eakrw OVCH^tiKjl tn tfew wmd«trt4»F 


OS X Server 

VkfliKifi JO, 5,7 


M prmtai eemouAtarv dimn iwf aiipAdting priie«1v Ik the edd imner 
Blue ^ mght nnJui It tw iwww wi it™ bwn Ih* Otrct 

iuxev wiwr niuioKtuk duounl mu# In IMH ni#iit iwr mDih 
»uif whin ptciwn^ hi liU,ii brinqi up ** wctwl fhsjictm n 

! CAfkMd 29 D 

I 7 W5 IHK OS X UMM} 

; Oct J 4& le PM POT 


f UiWiiltt Uir^ 


Figure 1 - Leopard Server hosting Snow Leopard 
updates. 


Figure 1 is a screen shot showing a hacked Leopard 
server hosting Snow Leopard updates. You can see there 
wvare updates available for Tiger, Leopard, and Snow 
Leopard. For comparison, see Figure 2, which is a Snow 
Leopard server hosting the same updates. 




O L 


_ Mac OS X S«tvtf Upetat* CpmtHfwd tUm JO 4 .U 


Sin hat bit 

43 JW 11 /H/O? 


M«C 0& X. UlHtitg Qtltf n 
hUc OS X yptjitx ffqwerH-l 
OS X ypi£tu Cornfainid 
Mb£ Os X UiHklt CofUbiiMd II 


10-4.11 

IEI. 4.11 

111.5^ 

10 . 4,11 


HdC OS X Ufidate Condsliud iPtiMifCi 10 . 5.11 


NLit Pm EFi Fifitnum Updu:# 

Hic Pfo SMC Ftrmwin UpdJtt 
HActeok Pilf Flrmwire Updite 
MuSaok Air SUC Firirwiirf updflic 


Li 

LI 

LI 

Li 


i;jMi 11^4/07 
U6Mfl U;U/07 
mi ME OE/12^00 
HOME 11/14/07 0 
IftfiMO 11/14/07 
LS Ml 01/3L/00 
970 XI at/OS/07 
2.1 Ml 12/lO/OX ’ 
421 Kl 0&/29/09 , 


taui iAE 


L^tCJvtk'QEllfi.LmtOaMAM Q 


; Server 


The 1II,S.1 iftkdiK U icEorrmtiMltd for «& tit*n rwinifle Mk 05 X Snow L»iwd md inchiMi «fnifjd 
- ■KlTtm flw Ihn inhinc* Um lUriailUv. cvimiJitlbArlY', wwJ t^ihiti|i dt 1#iir Hit., mflodlim Hmifar. 

KMJdTibMlV Mih IdlKf: iHFti Wirtltll 31 ^ IMKhmi 
q btul Ihit Rd«nt Ciiiii D^/O pbrtMirIc i» 

MW (Htntc* CHmuiUiAliv AtHti m4 AfipeiirHip ptqHrtv hi the seW primf^ browter 
1 ntIK Ihit dughl mUtt H eIMMuH Iwrnroi* m Mejii hnir, iht atH:l 
liLiMB whtn wAdituUt iccoufit tMtug iK Hi il migitf n« worb 

1 uIIW HiMiFt prtilinff ciiul tpt '1 m Mih Imiigi up Ihc ipKi«r^iiiTjici«n mrnv jtnHMt M ttiOftni i 
hdivi * ll«wiirtnqi u 


M MHmirtiiM an ttuv uiMiu, picM will ttui vprbfitt 1 
wffiSHtinKhi Muimnilomaht*f ih** kpiMIif. piti** wtlr httj iiiiai 


tttmaihjMfl/lh/fftmi 


Figure 2 - Snow Leopard senter running S 
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In my brief testing, this hack .seemed to work as 
desired, hut Lm not certain Id want to rely on it indefinitely. 
Your mileage may vary; results shown may not be typical; 
talk to your doctor to see if Software Update Server hacking 
is right for you. 

Wrapping up 

That completes our look at Snow Leopard, receipts, 
package.s, and Software Update. As with most of the changes 
between Leopard and Snow Leopard, the changes in 
handJing packages and receipts aren't dramatic; they are 
more evolutionary than revolutionary. We'll all have to wait 
for Mae OS X 10.7 to see if revolutionary changes are in 
store - like for example: 

pkgutil -uninstall paeJeageid 
A systems administrator can dream! 


\\\\ 
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Mac Memd^es: Dave Mark 


iBgeBiii 


It's been 25 years already? Really? Wowf So many fond 
memories. My love affair with Apple stinted a few years before the 
Mae was bt^rn. 1 liad a company that did hiscal and assembler 
development on tlie Apple 11. Amazing wliat you can do in 48K 
with a bit of floppy swapping. 

The moment tlte Mac was announced, 1 knew I had to have 
one. 1 wa.H living in Colorado in 19H4 and I mitnaged to find a local 
computer shop that sold tlie Apple II and was w illing to order a 
Mac 128K lor me. T remember a sease of uigency, cnuse if you 
ordered during the first 30 ditys, you goi a free copy of MacWrile 
and MacPaint. Seems to me, the folks who got their Macs later in 
the year also got free copies c}f MacWrite and MacPaint But oh 
w^ell, worth it nonetheless. 

When my Mac arrived, my life ground to a standstill as I 
immersed mysell’ in this amazing new environment. I had worked 
with the Alto at Xerox Parc (the Alto was a predecessor to the 
Miic/Lisa), so I had a sense of life w'ith a mouse, but the Mac 
brought that experience to life in a completely different way. 'The 
square pixels, incredibly shiirp display, ;md focus on design really 
brought the Mac to a whole new level. It was love at first sight. 


After a honeymexin pericxi as a user, I set my sights on building 
an app for the Mac, As an Apple Certified Devekiper (lliaf s what us 
Apple H devs were called), I received legular mailings from Apple 
witli loose leaf pages of PascaJoriented development notes covering 
die Toolbox, Tliese would eventually lxxx)nie Inside Madntcxsh. 

Having cut my teeth on C, 1 eventually found Manx Solware's 
Aztec C compiler for the Mac. Hugely fun. 1 eventually worked on 
a disassembler for Manx, tliough not sure if diat ever shipped. 

Over time, Aztec C yielded to Liglitspeed Pascal, then 
Lightspeed C, then my favorite of all t)f these. Code Warrior from 
MetroWerks. I still have my first few' Code Wairior disks. I think I 
started wmting my Getting Started column for MacTeeb just about 
the time MetroWerks was forming. Hiose early days of Mac dev 
were incjedibly exciting. Much like die iPhone dev' univ^erse is 
today, though the iPhone has much lietter documentation. Thanks 
gcxxlness for that! 

GexxJ dnies, good times. Tlianks MacTeeb for letting me share 
in these gieat memories.,. 
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by David. Garcea 


The 911 Call 

You ve written an application. Great! However, every 
application will cTash eventually. Bver>^ cxash i.s a mystery' waiting 
to be solved, and the deduction and experimentation requited to 
solve it can imke yc3u feel like Gil Grissom, but first you mast 
know it happened* When an applicaiicm cntshes, the Cnish 
Reporter will gather inlbnnation alxJUt it and send it to Apple. This 
works gretii for Apple’s pniducts, but it doesn’t help thiRl party 
developers. You will have to do some ctxling to redirect this 
information to you. There are .several packages tliat ycxi can use 
to accomplish this, or you can do it all yourself Here are a fe^^' of 
the free, ready-made options: 

• Small Crash Reports by I'nsanity is ;mi InputManager-based 
enhancement for Apple’s Crash Reporter application, which 
causes the crash report to Ix" posted to a CGI on eitlier your 
web server, or on Unsanity’s server as well as sending it to 
Apple. 

htfo;//vAw, smartcrash reports com 

• HDCrashRipotler resides scjlely inside your appllegation, but 
requires tlie user to rekiunch your ap[)lication alter a crash, in 
order to email tlie report to you. Tire source ccxle Ls available 
under tl’ie GNU Lesser Gcaieml Pifolic License, .so you can 
customize it. 

http: // WWW. profeast .com /developers/ HDCrosh Reporter, php 
' ILCrasbRepotlcr is a framework ilmt a>ntairLS a custom 
CmshReporter aj’jplication. When you start your appliaition, 
you laundi the CrishRepcjner and it watches your prExess for 
unexpected teniiination. When a erasli txcurs, tlie crash repE}rt 
and console log arc emailed to you. llie source code for Ixith 
the framework and application are available. 
http://wwwjnfinite-loop.dk/devetoper 
If you choose one of the alKive options, you may .still want 
to expand on the infonnation they gadier. To avoid delays caused 
l3y going back to ask for more infornatUt}n, get everything you 
miglit need all at once. In addition the crash report, you should 
acquire a system profile to determine which enviRinmenls are 
susceptible to the cTUsh, and tlierefoiie how^ many users are likely 
to lx affected by it. You should also get the coasole log, w^hich 
may hcjld only a .single line tJiat pertaias to your program, but that 
line often pinpriinLs the problem* These files can lie obtained 


aiit(3matically, so that all the user must do is pennit die information 
to be sent to you* The less they have to do, the more likely tliey 
are to report the crash. Consider jinividijig a way for the user to 
de.scTibe the incident as well* Tliey witnessed it, so they may know^ 
something crucial to reproducing it. You will also want to note the 
niime and contact information E>f the reporter, so that you can ask 
for more infbniiation if necessary, and get confirmation once you 
have fixed it* 

The Witness Interview 

Eyewimess statements are even more unreliable in the 
technology' industry dian they are in crijninal investigadons. ’While 
die witness statement could provide the clues that you need to 
solve die problem, they could also ct>ntain misused terminology, 
speciou.s asseitkins, ^ind misleading siaiemenis. Always examine 
what the witness said, and stay open to il as a possibility* but do 
not tc3 assume any of it Ls accurate. 

The pnibleni with witness statements is the difficulty inherent 
in describing in words what is seen on the screen* To drcuinvent 
this, ask die reporter to take a screenshot of your application the 
moment before they reproduce the taash. You will notice the 
details liiat the reporter did noi think to mention. At Telestream, 
we take this furdier and ask our Quality A*ssuranoe department to 
use ScreenFlow to record a video of the steps leading up to a 
crash or hug, which is better than a single picture, as it shows you 
die state of die program at each step. You could ase the free demo 
of ScreenFlow (hffp://www.teleshream.net/screemflow), or Jing 
(htfp://www.jingproject.com) to do the same. 

The Victim’s Wallet 

Once you have all of the documentation, exiimine it, starting 
with the crash report, which contains sections describing the 
process, the report, the crash, the threads, the registers, and the 
binaries. 

The Process section contains itlentifying information alxjut 
the process tiiat crashed, including the name, process 
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identification numl:>er, how tlie process was laiinched, and die 
exeajtable padi for die process. 

Ensure diat die identiher matches one of yours. If it does not, 
then die crash is out of your jurisdicdon and you cannot fix it. 
Inform die reporter to send it to the appropriate party'. 

Alter die prcxess name is a nuinlxrr in brackets. Tills is die 
process identificadon (PID) numfier diat was assigned to die 
process W'hen it started. Every process is given a number starting 
with zero, and increniendng Ibr each new process diat is launched. 
If this number is high, you know that a loi of prtxresses have lieen 
run since the last time the computer bcxited up, which suggests 
that the computer has been running for a while widiouL a restart. 

Next is the patli to the executable for this process. If tliis is a 
location that you did not expect, investigate how your program 
behaves when run from this location. The user may have l^een 
amning from a locked disk image, or in a directory where they did 
not have proper permissions, both of which could cause proliiems 
if your code is not designed to handle these situations. 

The version number of your product is next, and it is essential 
in correlating die crash to a specific version of your code. Tlie 
standard Mac version number scheme contains a major version, a 
minor version, and a bug fix number. This scheme lacks one 
essential feature. It does not provide a unique identifier for each 
and every build. Consider using a scheme that consists of the major 
version, minor version, bug fix nural^er, and build numlier, thereby 
assigning a single unique identifier to each and every^ build. You 
c'an tlien correlate diis numter to the date and time that a build 
was made, and then retrieve the exact version of every' source file 
used to make that build from your source control management 
system. This will save time that might odierwise be lost by try^ing 
to repnxluce a crash witli tlie WTong source ccxle. 

Tlie code type specifies w'heilier die PowerPC or Intel code 
inside your universal binary was the one that crashed. If you have 
ccxle written for a specific architecture, such as AltiVec or SSE, tliis 
will tell you which was executed. 

The parent prcxiess tells y'ou how your application or plug-in 
was launched. For applications, this is typic'ally kiuncbcL If your 
product was launched by another process, it may have been in an 
environment or w'^orkflow^ that you had not anticipated. 

The Crime Scene 

The rejxirt section includes the date and time that the crash 
occurred, which can be used to correlate tire crash with tlie 
console log, as most of its entries are time-stamped. You can then 
focus on the log entries immediately prior to the time of the crash. 

The version of die operating system is important for 
reproducing Issues, as they may lie specific to a certain version of 
Mac OS X. tf it is a new version of Mac OS X that wm released 
after this version of your software, or if it is a very old version of 
MacOS X, this could signal an incompatibility. 

Lasdy, die report version describes the format of the crash 
report, for use by automated analysis programs. 


The Cause of Death 

Crashes are caused by exceptions. The crash seaion de. 5 c:ribe.s 
the exception that caused tlie cr^tsli using two identifiers^ the 
exception type, which is the category for the exception; and the 
exception code, wliich is the specific identifier. The most common 
exception types are EXC_ARITHMEnC, 

EXC^BADJNSIRUCTION, and EXC^AD.ACCESS. The line for 
tile exception code inay also include the offending address or 
value dial caused die excepdon, The last item Ls die numlier of die 
thread that was executing when die exception was encountered. 

Tlie EXC_.ARmiMETTC exceptitin type covers any aridimetic 
that is considered illegal, such lls dividing by zero (EXC_I3S6_DIV). 
Mathematic:dly, the re.sull of a division by zero is undefined. Intel 
piTxessors are strict w hen it comes to dividing by zero, and diey 
will nc5t allow' it. PowerPC processr)rs were more forgiving, albeit 
matheniatically incorrect. Instead of causing a crash, they relumed 
zero as the result. 

Listing 1: ExceptionController.m 
Divide By Zero 

The following demonstrates causing an 
EXC_AKITHMETICyEXC_I386_DIV (divide by zero) exception. 
Note that the compiler will warn you if it sees that you are try ing 
to do a divide operation with a literal constant of zero as the 
divisor. However, it will not catch situations where a variable with 
a value of zero is used as the divisor. 

int dlvtsor = 0: 

// This line will cause the exception on an Intel processor* 
int result = 128 f divisor; 

// Modulus operations use division, so they can 
// also cause tills exception* 
result = 128 % divisor: 

The EXC_BAD_ENSTRUCnON exception type means tliat the 
proc'essor was given an instruction that it does not understand. 
This means tliat your code lias corrupted the instruction pointer, 
w'hicii is a register tliat points to the memory location that holds 
tlie next instinction to execute. When tliat |xiinter is corrupted it 
poinLs to some other part of memory' and the processor tries to 
interpret that memory^ as an instruction, when it was intended to 
be something else. 

In order to prevent a problem in C)ne program from crastiing 
other programs, or even the entire system, Mac OS X uses 
protected memory. Every process is given a virtual address space, 
w'hich is divided into segments. Fuch segment h:is permissions tliat 
specify wiietlier you can read from it, write to it, or execute it. 
When you allocate menioiy, it is mapped from the physic'al 
addiess that it resides on to the virtual address tliat Ls given to your 
progiam. The EXC_BAD_ACGESS exception Wpe means tliat your 
program attempted to access memory that either was not mapped 
(KERNJNY'ALID_ADDRESS). or was not allowed to access 
(KEllN_PROTECnON_FAlLlTRE) liecause of the permissions on 
tliat segment. To examine the virtual memory' maps for your 
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application, pass the PID of your application to the imm^p 
conui^iand line tool 

Listing 2: ExceptionControUer.m 

Kernel Invalid Address 

Tlie following deinoastrates causing an EXC_BAD_ACGESS/ 
KERN^INVALID^ADDRESS exception. 

//On 32-Bit systems, each process can have up to 4GB of 
// memory. Here, we try to write to the very last byte, 

// which is Qeither likely to be mapped already* nor 
// mapped by us via allocation* While you arsn*t likely 
//to explicitly do this in application* if you try to 
// write to a pointer that has been corrupted* you may 
// end up doing just this, 
memcpyi (void *)OxFFFFFFFF* “d". 1): 


Listing 3: ExceptionControUer.m 


Kernel Protection Failure 

The following demonstnites causing an EXC_BAD_ACCESS/ 
KERN_PROTECnON_FAILURE exception. 

if Trying to write to a NULL pointer will cause this 
// exception, as memory address aero resides in a 
// virtual memory segment called ^_PAGE%EH0“, which 
// does not allow write access, 
long *badPointer = NULL; 

// This line will cause the crash. 

♦badpolnter = OxFEKDFACE: 


Now tiiat you know how to cause these bugs, you will be 
better prepared to find them and fix them. 

The Corpse 

The body of the crash report Ls the tlireads section. This 
shows tlie caM stack for every thread in your program when your 
process crashed. Each entry in the call stack contains a number 
defining its position in the stack, a universal t>pe identifier, the 
address of the (unction, the function name, and the o(Tset to the 
iasmiction iliat cnused the crash. The first line is the function tliat 
the thread was in at the lime of the crash. The identifier tells you 
what binary- c-ontains that function. If the identifier in the first line 
of the call stack for the crashed thread is not the identifier for your 
application, you can check the Binary Images Description portion 
of tlie crash log for more infoniiation on that binary. We will cover 
more on that section later. 

llireads can either lx* actively executings or blocked, waiting 
to execute. Determining which threads were aciive at the time of 
tlie crash and wliich were bltxked, will allow you ferret out tlie 
potential culprits. Consider any tluead tliat was blocked to have an 
alibi. Any tliread, whose curreni fuaction name contains one of the 
following words, was most likely bkxkedi w^ait, delay, semaphore, 
mutex, and sleep. 

If you notice a thread with one or more function names 
repealed, particularly if tlie call stack is very deep, the exception 
might be caused by runaway recursion. Recursion is w^hen a 
function calls itself, either direaly or indirectly. This can ix quite 
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useful technique, particularly when dealing with hierarchical data, 
but if left unchecked, the recursion could keep going until it uses 
up all of die available iiiemory, wliich will cause a crash. Recursion 
can also happen uninteniionally, for instance, if you call were to 
c:all [self display] in die drawing routine of a custom view. 

li’ you see question marks in place of the binary identifiers, 
you could have a stack corruption, lliese c’an lie difficult to solve 
liecause die application will continue to run after die memory^ has 
been corrupted, crashing instead in code diat is executed much 
later. If you suspect you are dealing with a stack corruption, try 
turning on stack cttnaries in Xcode by adding die -fstack-protector 
(or -fstack-proiector-aH) flag to the “Other C Flags” setting for your 
project, Slack c^anaries work like a canaiy in a cxxal mine, as an 
early warning system. When .stick canaiies are on, the integrit}^^ of 
the stack is checked when you return from a function. If ihe .stack 
has lieen conupted, an error message is printed tf) die coasole to 
help you find the problem. 

Multidireading problems are also difficult to track down 
liecause the cnishes may only happen a small percentage of the 
dine, and die offending code miglit not iie the in tlie thread that 
crashed. Your liest resource for diese of issues is collecting 
multiple crash logs and comparing iliem together. If you find die 
same two threads are alw'ays in similar loc’^itions \vhen the crash 
occurs, try checking for unsynchronized access to shared 
resources, which is usually die citlprit. Check your semaphores, 
and mutexes, to see if diere Ls a case you might have left 
vulnerable to simultaneous access. 


The Brain 

After the threads section, you will find a table listing the 
registers and their values at the time of the crash. The x86 
processor architecture designates eight legisters for general 
purposes, six segment registers for tnemoiy^ management, a flags 
register to de^scribe or control die results of operations, and die 
instruction pointer, wliich holds the address of tlie next instrciction 
to execute. Not all x86 registers are listed in the crash re|x>rt, but 
die ones diat are can provide clues as to die cause of die aash. 

x86 General Purpose Registers Listed In Crash Reports 


Regi^ 

(52 Bit/64 Bit) 

Purpose 

FAX 

/RM 

Accurniikitor 

EBX 

/RBX 

Base 

ECX 

/RCX 

Counter 

EDX 

/I^DX 

Data 

EDI 

/RDI 

Destimition index 

ESI 

/RSI 

Source Index 

EBP 

/RBP 

Base Pointer 

ESP 

/liSP 

Stack Pointer 


Willie the general-purpose registers can lie used for anytliing, 
most have certain tasks that they are optimized for. The 
accumulator Ls wlicre most aridnneiic atlcukitions are perfonned. 
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The base register lias no specialiied puipose. The counter register 
is designed ft^r use as the index in loops. The data register is tor 
.storing data used in the calcuhitions occurring in the accumulator. 
Tlie destinaticm index Ls for use as a pointer to llie current loc’ation 
in a write operation. Similarly, the source index is for use as a 
pointer in a read operation. The base pointer poinis to the bottom 
of the stack, and the stack pointer points to the top of the slack. 

x86 Other Registers Listed In Crash Reports 


Register 

Purpose 

SS 

Stack Segment 

EFL/RFL 

Flags 

EIP/RIP 

Instmdion Pointer 

CS 

Ccxle Segment 

DS 

Data Segment 

ES 

Extra Segment 

FS 

F (Extra) Segment 

GS 

G ( Extra) Segment 

CR2 

Control Register 2 


Tlie remaining registers have dedicated purposes. The 
segment registers are for suppoitiiig memory protection via 
segmentation. However paging is now the preferred methcxl of 
memory protection, so most of these registers are set to the .same 
value. The F and G segments may store data specific to a thread. 
The flags register is used to control ihe results of operations, and 
to store information about those results, such as if the result 


overflowed the register. CR2 contaias die offending address when 
a page fault occurs. 

The Known Associates 

The Binary Images Description section of the crash report has 
a list of all of die binaiies involved in running your application, 
including die frameworks, plug-ins, and dynamically-linked 
libraries. There is one line per binary, and each enoy' contains the 
memory address span, the identifier, the version, and the file path 
it w^as loaded frf.im. This list is usually long, even for the most trivial 
applicutioas. If your application uses plug-ins, look for them here 
to see wliat versions were present. 

If you are having trouble finding the cause of your tTash, it is 
wortli taking a few minutes to review this list, Look for anything 
diat is unusual, meaning any entry whose identifier is neither yours 
nor Apple's (i.e, com.apple.wliatever). When you find one that you 
do not recognize, look it up online. If it seems lilce it could 
interfere, tiy^ uninstalling it and see if die problem disappears. 

The Modus Operand! 

Some l)ugs cause immediate crashes, such as the 
EXC_13B6_I)IV exception, others start causing problems that 
will lead to a crash. If the crash happens at die same line of 
code every lime it is executed, it is probably going to be easy 
to fix. If, however, the crash only happens occasionally, or at 
different lines of code, then it is a delayed crash, and will be 
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toughen To fix these issues* you will have to backtrack and find 
the initial problem. 

Tc} tackle delayed crashes, tliere are several teclmiques you 
can use to narrow down the problem. Law enforcement has a 
better chance of catching a serial killer each time he commits a 
new murder because each incident provides the investigators 
with more information. Similarly, the more instances of tlie 
crash you have to examine, the easier it will be to solve. Coliect 
documentation for multiple instances of the crash and compare 
them, using your favorite diff tool. The information that is the 
same may be the conditions that are required to cause the 
crash, which are hints to the cause. You can also use this 
technique to exclude unrelated crash reports, if they are 
dramatically different dian all of the others that you have 
collected on the issue. 

The Reenactment 

Your goal now is to lie abie to reliably reproduce the 
crash. If you cannot, you will never be able to verify that it was 
fixed, so yt>u might as well drop it in the cold case drawer. 

The next step is reducing the time it takes to reproduce the 
crash to under a few minutes, If the crash takes an hour to 
occur, it will take an eternity' to investigate it. 

If appropriate, try' stressing the program by reducing the 
resources it ha.s available, such as RAM, virtual memory, disk 
space, network bandwidth, etc. The crash might require one of 
those resources reaching a critically low point. By reducing 
those resources from the beginning, such as by launching a lot 
of applications, filling up disk space with large files, or starting 
extremely large file transfers* you can induce the required 
conditions without the usual wait. 

Try examining what you think it is doing around the time 
()f the crash. If it is working on a certain part of a large file, then 
try' making that part of the file into the beginning of the file, 
either by mewing it* or by cutting out eveiytliing preceding it. 
If it is in last stage of a multistage process, then try disabling 
the prior stages. 

Once your crash is easily reproducible, you will need to 
narrow down the problem. Tiy taking out easily reiuovable 
items such as plug-ins and frameworks. Next try commenting 
out half the sii.spected code, in a way that leaves the other half 
still compiling and usal^le. If the problem persists, tlien you 
know the bug is in the uncommented half. Then try' 
commenting out half of that code, and continue with this 
technique until the bug becomes evident, 

Another useful technique is regression, v hich requires that 
yoLi use a source control management fSCM) product, such as 
CVS, Subversion, or Perforce. It will also be useful to have 
unique version numiners for every build of your product like we 
discussed earlier. Try going back through previous builds of 
your pri)duci until you find one where tlie problem did not 
occur. Then, using your SCM tool, find the changes that were 
made between the unaffected build and the affected build. 
Those changes are likely to contain the bug. 
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The Suspect Lineup 

You should now be able to turn the problem on or off at 
will, making the crash occur or not occur. 

Now that you have found the fix, you might be thinking 
that you are done, but there are often many possible fixes for 
any problem. Do you really want to use whichever one 
happened to be the first that you found? Take the time to think 
of a few other possible ways to fix the problem. Then consider 
the benefits and draw^backs of each. Consider the time it lakes 
to implement, the maintainability of the code, the scope of the 
changes, and the likelihood that the fix will cause more 
problems. Now you can pick the best fix and implement it. 

The Conviction 

You are almost done. Document the bug and the fix in 
your code, so that neither you, nor the other members of your 
team inadvenendy reintroduce the problem. Document it in 
your source code management system as well, so that you 
know when you fixed it, both in regards to time and to 
versioning. And finally document it in your release notes so 
that your users know that this is the update that w^ill fix the 
problem they are encountering. Do not be so ashamed of ihe 
crash that you omit it from the release notes. All applications 
crash, even Apple's. The Fact that ycru found it, fixed it fast, and 
made the fix available to your u,sers ciuickly and honestly, is 
something to proud of. Keeping excellent records like this 


will help prevent the problem from reappearing, and will also 
provide you widi valuable resources for tracking down your 
next crash. 


Suggested Reading 

Apple. 'Techniciil Note TN2123; CrashReporter”. 

ht!p://developer.apple,coiTi/technofes/tn2004/tn2123,htm! 
Wikibooks. “X86 Assembly/Xi86 Architeaure”, 
htlp://ai.wikibooks.org/vviki/X86_Assembly/X86_Ar€hitedum 
William Sw'anson. The Art of Picking Intel Registers”, 
http://www.sw^nscmtec.oom/sregistei^.htm^ 
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Keep Track of Where You Are, to Ensure 
You Get to Where You Need to Be 

Part 1 of 2 



it is the end of a busy work day. Just as you begin to shut 
down your computer and get ready for your commute home, 
your manager stops by your desk. She is wondering if you can 
provide her with a project update, and put together data from 
tracking goais, so she can present it to upper management first 
thing in the morning. 

Last minute requests for project updates are not a rare 
occasion for anyone. Project managers are cioser to a project 
than anyone else on the team. They are expected to know 
what is going on with everything in a project, at any waking 
moment. With so many variables associated with a project, it 
may sometimes seem a daunting task to manage and present 
accurate assessments on status. If only there was a tool to 
capture all project data and present it in an impressive format. 

ConceptDraw Office contains all of the tools you need to 
effectively plan, do, and communicate any type of processes 
or projects you may have. ConceptDraw Office provides you 
with a strong capabilities to visually communicate important 
project information using a versatile number of dashboards and 
mind maps. 

In the Gantt chart in Figure 1, tasks that reflect a project in 
its early stages are depicted as falling behind schedule. From 
this view it is hard to determine if the project is running behind 
schedule. It looks like there are some tasks that may be putting 
the project in jeopardy, yet it is not at the point of failure. 
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Figure 1: This Gantt chart represents a simple project that is 
behind its planned schedule. 


Visual indicators that illustrate status are a great way to 
present project data in an easy to understand format. In 
ConceptDraw Office, these visual indicators are generated by 
a push of a button in less than one minute. The Project Status 
Report indicates the overall status of a project. 


As you can see in Figure 2, this specific project is not on 
track with the established plan, but the project is out of the red, 
critical status. This means there are areas of the project that 
once improved, can greatly increase the chance of success. 
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Figure 2: ConceptDraw Office Project Status 
Visual Dashboard Indicator 

This dashboard represents the big picture view of your project- 
In the dashboard object in Figure 2, you can see the name of 
the scoreboard object, date generated, name of project, and 
the overall project status. 

All of the reports within ConceptDraw Office are automatically 
generated with a simple click of a button in less than a minute. 
The end result is that powerful visual tools can be shared and 
appreciated by anyone involved with your project. Reports 
generated in ConceptDraw Office can be exported to many 
different formats, making it even easier to publish project status 
details on the web or in a document. 

ConceptDraw Office is a unique and powerful tool that 
includes ConceptDraw MINDMAP, ConceptDraw PROJECT 
and ConceptDraw PRO. These three programs are integrated 
together in ConceptDraw Office to propel you, your team, 
and your organization to incredible levels of productivity. 
ConceptDraw Office is available as a 30-day trial so you can 
experience for yourself, the potential to get more accomplished 
every day. 



A fully functiona! 30-day trial copy of ConceptDraw Office may be 
downloaded for free by visiting; httpiy/www.conceptdraw.com 
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Alternatives for Exchange 

“Exchange for change,” or, 

“Implementing Exchange Server services 
without the Exchange Server price ” 

by William Smith 


A gold standard 

As much as enduisiasts may like to dog Miaosoft, it 
does have a strong influence in the E-rnail and collaboration 
world. Tliat’s not Ix^cause Micrasoft dominates the enterprise 
market but lx?causc its Exchange Server product 
(http://www,microsoft.com/exchange) ls scalable, reliable and 
feature-rich. A little more than a dozen years t)ld, Exchange Server 
has morphed From iLs predecessor MicTt>S{jft Mail, w'hich worked 
over a LAN with clienLs connecting to file servers, into a smite of 
tools that not only let co-workers collaborate in the but 
extends their offices to the Internet and mobile devices. 

Exchange Server was not the first E-mail .server. It was not 
the first to include a calendar, was not the first m offer type-ahead 
addressing from an address l:KX)k and w^as not the first to extend 
iLself through webimil. It has, however, incorpt)nited these 
features and niimy more from its kin into a robust system tlial 
millions of u.sers ttxlay consider fundamental to tlieir work. Today, 
other colialx^rative messaging systems^tliose with features 
beyond basic mail—compare theniselves to Exchange Server in 
their marketing and advertising. It has become the gold standard. 

“We try harder!” 

For many reasons, fliough. Exchange Server isn’t for 
everyone. It runs only on a Windows Server. It requires Microsoft 
E-mLiil clients to get the full Excliange experience. Its not simple 
to administer. It’s nc^t cheap. 

So, wiiat's the alternative? 

In 1962 , file Avis car rental company debuted its ‘ We try 
harder" campaign, which featured a nc^nonsense slogan 
explaining it wasn't tlie leader in the industry and it knew it. Thai 
mentality still hits clo.se to home with many people and irs one of 
the reasons why entrepreneurs still try to compete with Micrexsoft 
and why customers will often avoid the big name brand in favor 
of the “little guy". 

A few companies have jumped onto the collaborative 
messaging bandw^agon and direcaiy bill themselves as alternatives 
to Exchange Server. Two well-known contenders are Kerio and 
Zimbra, which will l>e discussed bn more detail shortly. Other 
alternatives are available but Kerio and Zimbra are well 


established and represent different target markets witliin line 
Exchange alternatives group. 

A talk about collaboraiive messaging wouldn't l>e complete 
without mentioning both Novell GroupWi.se and Lotus Notes with 
Domino sender Both of tJiese prtxluas are in direct competition 
with Microsoft Exchange Server, how'ev^er, they are existing 
enieqirise solutions with tlicir own fcxitholds of supporters. Tlie 
pLiipose of tliis article is to offer ideas for ways to look at 
alternative.s to Excliange that are targeted toward smaller 
organizations and thc3se on tight budgets. 

What makes Exchange, well, 
“Exchange”? 

Defining “Collaborative Messaging” 

Today’s cuiTent buzzword to describe Exchange is 
‘*collalx>rative messaging" 10 years ago it w^as “groupware" These 
are simply terms used to descril:>e the ability' to w^ork with others 
and sliare infonnation electronically. 

At the heart of collabomtive messaging is the electronic 
trinity —cahiularing and amiacLs. These three services go 
hand-in-hand to help tlie end-user ii'^insfer ckita, coordinate with 
others and maintain relationships. 





Figure I. The electronic trinity 
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Some might consider a fourth service, Tasks, to be 
considered fundamental to their workflows for tracking progress. 
For now, thougii, only mail, calendaring and address book have 
standard transfer protocols that allow their data to move tetween 
disparate systems. Mail has the MIME format, c'alendaring has the 
iCalendar foriruit and the address book has the vCard format. 
Sending and receiving tasks between server systems is still not 
commonplace and in many cases simply not possible. 

Any fundamental Exchange Server alternative must support 
these three basic services. Otherwise, it Is simply anoilier mail 
server 

Getting on the same page 

Collaborative messaging is more, though, than just these 
three services running on a server. Collalx>ration also requires 
lieing able to access data in real time. For example, users must 
be able to share their calendars so that others can schedule 
meetings with them or simply know when they are available. 
They must also be able to trust that phone ntimbers updated by 
a co-worker in the office are correct on tlieir mobile phones. 

These three basic services must be available on demand 
and on a variety of platforms. Mobility and portability are key! 
A desktop client application such as Microsoft Entourage W'ill 
(iffer a rich tollaboraiion experience in the office but is useless 
when a project manager only has five minute.s between 
meetings in the next building. His mobile device must serve as 
his client application. When he's vacationing, but still needs the 
ability to respond to critical messages, a web browser on the 


hotel kiosk computer can provide yet another avenue for both 
accessing and contributing real-time data. 



Figure 2, Messaging via web browser, mobile device or 
desktop client in real time 
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Getting Exchange without the 
Exchange price 

Not so fast! 

Exchange Server can be expensive to license and mainmin. 
It requires server hardware, a Windows Server operating system 
license, Exchange Server license, possible other licenses for 
mobile connectivity and a full- or part-time administrator to turn 
dials and watch the blinking lights. That doesn’t mean, 
hcwever, that it’s out of reach For small companies with small 
budgets. Exchange is, after all, the gold standard. If it can be 
had for the price of pennies on the dollar then organizations 
should look into getting it. 

All of Exchange’s features work over the Internet just like 
they would work on a company network. That means someone 
else can host the server and take care of all die licensing. This 
setup is known as hosted Exchange. Any individual or 
organization w'ith limited resources can find online deals for 
hosted Exchange accounts starting at about S35.00 a montli for 
three users. 

Hosted solutions can be ideal l>ecause the services 
includes 24/7 technical support, spam filtering and often free 
client softw^are such as Microsoft Outlook for Windows or 
Microsoft Entourage for Mac. Be sure that the service provider 
explicitly offers support for Macs. While most any hosted 
Exchange sedution should w^ork, having someone who can 
troubleshoot Mac connectivity or performance issues is worth 
finding. Mobile phone and Blackberry^ services are usually 
extra. 

Kerio MailServer 

Kerio bills its MailServer product as a Microsoft Exchange 
alternative right under its name on the product website 
<http://www.kerioxom>. While MailServer may not be 
feamre-for-feature identical to Exchange Server, it conies close 
to offering both the major and minor features that users 
familiar with Exchange w^ant. 

Kerio has made MailServer to offer a nearly identical end- 
user experience to that of Exchange Server and it offers its 
administrators a few^ features that Exchange Serv^er doe.snk 
have out of the box that would require extra licensing or 
would be better-suited for a tiiird-party add-on. They include 
built-in mobile support, built-in spam filtering, built-in 
antivirus integration (with McAfee antivirus offered for an 
additional cost), built-in E-mail archiving and a built-in backup 
system. 

Like Exchange, MailServer can be run on serv'ers in-house 
or is available as a hosted solution from service proviclers on 
the Internet. Installation and setup are simple straightforward. 

Zimbra Collaboration Suite 

"ZeS"' is another collaboration suite that is especially 
popular w ith Internet Service Providers. It too bills itself as a 
Microsoft Exchange alternative on its home page and even 


features a 45-minute “Zimbra vs. Exchange'’ webinar 

<http://www.zjmbra.com/about/webjnar_lDrm.pKp?showlD= 
1Q>. 

What makes ZCS unique in this round-table of 
collaboration systems is that its server uses several open 
source projects that are well known and understood in the 
open source community. These include Postfix for mail, 
OpenLDAP for directory services, ClamAV for antivirus 
protection, SpaniAssassin for message filtering and a few 
others. Unlike Exchange, and MailServer, the ZCS installer 
interface is presented through a command line interface, 
wliich may intimidate novice administrators. 

Zimbra offers a free open-source version of its product, 
licensed under the ‘"Yahoo! Public License (YPL)”, as well as a 
commercial version that includes some non-open source 
pieces. 

Other suites 

MailServer and ZCS are just exampie,s of Exchange Server 
alternatives and should not be considered to be “the best” 
solutions available. Instead, they represent the idea that 
Exchange Ser\^T alternatives don’t necessarily have to operate 
or behave just like Exchange to be viable options. For 
example, Mac OS X Server with its Mail server, iCal server and 
Open Directory, could be considered as an alternate 
messaging collaboration system. A search on the Internet for 
“Exchange Sender alternatives” reveals several more products 
as well as plenty of side-by-side Feature comparison articles. 

Under the hood 

This is where product differences come to light. Exchange 
Server alternatives may not reveal themselves as very^ different 
when they too can send mail, schedule events and sort 
contacts, but the engines behind the services can differ like 
the engines of two cars. One might offer fast performance 
whereas the other is all about the smooth ride. 

Delivery protocols 

With Exchange Server 2007, Microsoft introduced a new 
protocol called Exchange Web Sendees (EWS), which is the 
fore.seeable future of Exchange. EWS is not like the years-old 
tried-and-true POP and IMAP protocols and it's certainly 
nothing like its proprietary predecessor MAPI. Anyone 
cemsidering something other than Exchange needs to look at 
this protocol heavily! 

Simply put, no other mail server uses EWS, It is Exchange- 
only. Is that good or is that bad? 

Remember, unique features are what drive product 
differences and EWS is at the core of Exchange Servers 
offering. This new protocol is based on HTTP, XML and SOAP 
standards, so the fact that it’s proprietary’ isn't necessarily a 
drawback. Not only is it extensible, it’s very’ ponable and this 
means it has a bright future going forward. One single 
protocol has the unique ability to deliver multiple kinds of 
information (mail, calendaring and contacts, for example) 
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whereas Exchange akernatives must support three different 
protocols to deliver the same information. 

Because EWS is delivered via HTTP, it has a good 
probability of surviving proxy servers and other Internet- 
filtering devices that block most everytliing but port SO. In 
corporate environments where VPN is required to access 
internal resources, EWS can be delivered externally without 
VPN and it can securely provide the same access to 
information as if sitting on the company network. 

Compare this to MailSer\^er, Zimbra Collaboration Suite 
and any other collaboration suites, Most everything else will 
use a combination of different protocols to accomplish the 
same delivery of information. IMAl^ will most likely sync mail, 
CalDAV will most likely provide calendaring services and 
some form of LDAP will most likely provide directory services. 
All three of these protocols have years of reliability' and 
stability to their credit and they are based on RFC standards. 

The new EWS protocol and the older RFC protocols 
ultimately accomplish the same thing. They move the data 
between the server and the user, The trade-off is, again, 
performance vs, a smooth ride, 

Hosting 

Where will these collaboration services live and who will 
sLippon them? 

With Microsoft, the choice of operating system for 
running Exchange Server is made easy: Windows—or rather, 


Window^s Server, %vliich is more expensive and more complex 
to support than its desktop counterpart. Exchange Server 2007 
requires a 64-bit platform and all the softw^are and hardware 
that go with it. It may run on a 64-bit workstation-class 
machine but it certainly wonT am on Windows XP and 
definitely won't run on Mac OS X Server or Linux without 
virtualization. Even then, it will require a Windows Server 
license. 

Exchange Server alternatives shine here. Because they are 
based in older and w^ell- 

establislied standards, they can 
take advantage of all the OS 
porting that has been done in 
the open source world, 

Zimbra Collaboration Suite, 
for example, runs on Linux 
servers such as Red Hat, SUSE 
and Ubuntu and UNIX-based 
systems like Mac OS X. Kerio 
MailServer runs on similar 

systems and goes so far as to 

support Winder ws too, 

MaiLServer even expands Us 
offerings to non-server operating 
sy.stems. An old IGHz Window^s 
XP machine or PowerMac G4 
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with Tiger is a likely candidate for a small messaging 
collaboration server. 

Tliis means that for little investment in hardware and 
software, any organization can install a complete messaging 
system and support it on its owm. However, that doesn't 
necessarily mean any organization should go into server 
support. A whiz-kid graphic artist might be able to maintain 
and troubleshoot a relatively simple setup, but should he really 
take help desk calls while doing page layout? When a company 
is big enough to need collaborative messaging but too small to 
hire an IT guru, then it needs to rum to hosted solutions. 

Most every, if not every, collaborative messaging system is 
offered as a hosted service available via the Internet. Along 
with hosted Exchange are hosted MailServer and hosted ZCS 
ser\aces and a smattering of senace levels that range from 
individual plans to small- and even medium-size 
organizations, Microsoft offers its own hosting service at 
http: / /www. microsoft.com/on I rne/ products, mspx. 

Some services, such as Google Apps are offered (mly 
online, which makes many in-house IT folks uncomfortable. 
Messaging systems are often mission-critical and w hen they go 
down the last thing IT wants to tell its CEO is, "Tve called and 
opened a ticket. They'll gel back to us a.s soon as they can.'' 
Viable Exchange alternatives need to he able to offer in-house 
as well a.s out-sourced ho.sted solutions, 


Life in the fast lane 

Administrators w'ould like a simple and reliable solution 
to support, however, their job is just to keep the car running 
for the driver. The end-user experience is far more important. 
Ultimately, systems are put into place to support the needs of 
those connecting to them. 

Client choice 

An Exchiinge solution or any of its alternatives shouldn't 
dictate w'hich client applications are used. 

For a long lime, Microsoft ignored this model. Their 
proprietary mail protocol, MAPI, was complex, closed and 
undocumented, which prevented competitors from developing 
tlieir own client solutions. The result was that in order to get 
full Exchange functionality, customers had to also license the 
cmly Exchange-compatible client, Outlook. 

Along came Microsoft Entourage for Mac. The Macmtosh 
Business Unit (MacBlO al Microsoft was tasked w'ith taking its 
existing POP and IMAP client and turning it into an Exchange 
client as well. At this time, around 2003, WebDAV was growing 
popular and everycjtie was jumping on the bandwagon. 
Exchange Server’s Outlook Web Access fOWA) w^as built on 
WebDAV and MacBU tfx>k advantage of it in the spirit of trying 
to keep EnUmrage built on Internel standards rather than 
proprietary standards. 

LiterallVt if MacBU could develop a mail client using open 
standards then so could anyone else and that's what Apple did 
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with Mail 2.0. While it still used IMAP for maQ, it did take 
advantage of WebDAV for calendaring as well as LDAP for 
director^' services and for the first time on a Mac, three non^ 
Microsoft client applications came together to offer basic 
Exchange-like functionality. 

Fast forward three years and Exchange Web Services 
debuts in Exchange Serv'er 2007. EWS is the result of 
collalxjration between the Exchange Server development team 
and MacBU to develop an openly documented standard that 
anyone can utilize. Again, Apple took the lead as die first non- 
Microsoft company to develop against the neW' protocol and 
Mail 4.0 nearly debuted as the first Mac client for EWS. (The 
folks at MacBU released their Entourage f(ir EWS client just 
weeks before Mac OS X 10.6 was released.) 

The moral of this story is that had Microsoft continued 
down the path of proprietary and closed systems, it w^ould not 
have become the gold standard supporting clients on different 
platforms, Yes, it would probably still have a huge foothold in 
the corporate Window^s world, but someone like Kerio or 
Zimbra would have been dominating the Mac market. 
Exchange alternatives should follow this example and open 
their doors to client applications other than their own, 

Webmail 

Feature rich clients aren’t always accessible or even 
practical. Exchange Server offers Outlook Web Access (OWA) 
for account access through a standard well browcser as w^ell as 
ActiveSync for account access on mobile devices. 

OWA has made Exchange users on Macs feel like second- 
class citizens for more than a dozen years. Tiiat's because the 
Exchange Server developers wanted to provide a rich 
experience through a w-eb brow’ser to their clients. However, 
they once again used a proprietary Microsoft technology, Thi.s 
technology was ActiveX and although it wasn’t limited to just 
the Windows operating system, no other platforms really 
adopted it. ActiveX became ipso facto a ’VC^'indows-nnly 
technology. This left all browsers that weren’t Internet 
Explorer for Window's with the OWA “Lite" version and it 
paled in comparison to what the full version could do. 
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Figure 4, Webmail views from Exchange Server, 
MailServer and ZCS 


Both Kedo and Zimbra have clearly seen this as an 
opportunity to shine. MailServ'er and ZCS offer webmail 
support, as do most modern mail servers. Instead of using 
ActiveX, however, to offer their rich experience, they 
employ Ajax, which is built on JavaScript and XML. Again, 
these are two open and standards-based technologies that 
anyone can utilize. All popular modern web browsers for 
both Mac and Windows support Ajax and even Linux 
browsers can be full w'ebmail citizens. 

Most any u.ser connecting to his MailServer or ZCS 
account can have the experience of dragging and dropping 
messages into mail folders or right-clicking items and 
selecting commands from a contextual menu. Columns are 
resizable and customizable and instead of creating a new 
browser window^ Command-N creates a new mail message 
window. 

Of note, Exchange Server 2010 will also adopt an Ajax 
solution or .something similar that will allow all web 
browsers to receive the same feature-rich experience that 
only Internet Explorer for Window's users enjoy today. Its 
availability" for public consumption has been announced by 
Microsoft as "second half of 2009", but it was released to 
manufacturing (KTM) in September, which means it should 
be available around October or November of 2009. 
Companies that are early adopters of technology and 
consumers with hosted Exchange Server accounts will likely 
be the first to kick the tires and take it for a spin. 

Mobile 

The new^ office is in the pocket or purse. Mobile phones 
empower people (or enslave them, depending on the point 
of view') by keeping them tied to their cfdlahorations ser\"er 
24/7/365. With the popularity of Windows Mobile, 
Blackberry and the iPhone, the need to be connected all the 
time has skyrocketed. 

However, the technology' to keep connected isn^t as 
clean-cut as deciding which protocol works best. Again, 
Microsoft’s intluence ha.s the upper hand, 

'‘Push" is the term marketers like to use when 
describing the mail feature on phones. It has come to mean, 
“My mail comes to me; I don’t have to check it,” What’s 
really happening is one of three things, The phone is 
periodically checking accounts for updates automatically 
(usually about every' 15 minutes), the phone is connecting 
to an ActiveSync-enabled account that keeps a long HIT? 
session open and periodically renews it (again, about every 
15 minutes) or the phone is a Blackberry and is using a 
Blackberry mail server to send and receive content. 

Standard mail accounts (POP and IJVLAP) rely on the first 
method w'here the phone polls for mail automatically. The 
dowmside to this type o\' conneciion is that the less 
frequently that the phone checks for maih the less the 
messages are received in real time. The more frequendy the 
phone checks for mail, the greater the battery drain and the 
less ability to be truly mobile. 
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Figure S, IMAP accounts will poll about every 15 minutes 
for new mail 


Exchange-type accounis use a Microsoft proprietary 
protocol aill AaiveSync. It works over H'JTIP by establishing a 
connection over die Internet to the Exchange Server ancJ then 
keeping dial connection open. Typically, when two devices 
communicate over a network, tliey transmit data and dien close 
the session. ActiveSync works by waiting up to about 15 
minutes before closing a session and this allow^s the server to 
pass a message back to the phone as soon as it is received. If 
the server doesn’t have anything to send within that lime 
[period, it closes the session with the mobile device, w^hich then 
immediately opens a new IS-minute session. The advantage of 
ActiveSync is less battery' drain and messages are received in 
real time, lire downside is that Microsoft ow ns the protocol and 
anyone wishing to u,se it must license ii. 




Zimbra 


Figure 6. ActiveSync is an immediate two-way sync 
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Blackberry devices rely on a Blackterry server [o Ine 
connected to the Exchange Server and then act as an 
intermediary to forward information back and forth. It too uses 
YLTT? to handle much of its communications and therefore has 
a lower drain on tiie battery. Ihe advantage of a Blackberry 
seiwer is that it can handle more types of information, such as 
documents, and it can connect to other collaboration systems 
like Domino and GroupWise. The downside is that this is 
another proprietary solution that must be licensed and only 
works with Blacklx^rry' devices. 

How have the Exchange alternatives decided to handle 
mobile connectivity? Kerio has licensed ActiveSync from 
Microsoft, which opens the doors lor all Windows Mobile, 
iPhone and even Blackberry devices running ActiveSync for 
Blackberry. They will also help integrate a Black!>erry system 
w'ith MailServer for an additional fee. Zimbra has opted to 
license ActiveSync only for ZCS Network Edition (their 
commercial product). Reiiieint)CT, Zimbra offers an open source 
version of their collaboration suite too, hut it will have fewer 
features. Mac OS X Server mobile clients will need to rely on 
periodic polling to receive their messages. 

If mobility is crucial to a company’s collaboratitin system 
then either an ActiveSync t)r a Blackberr}' server solution is 
required. While IMAP and CalDAV are the common 
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denominators for most every colla]x)ration .system on the 
market, these two protocols have no built-in mechanism for 
“staying alive''. A semi-manual check by the device itself or a 
protocol made for low-impact syncing wall be required. 

Luxury vs. Economy 

Like any other product, money invested is directly 
proportional to the features enjoyed, or to put it simply, “You 
get wdiat you pay for!” Don't take tliat to mean that Exchange 
Server is tlie answer for everyone and that settling for anything 
else is really just settling for less. Exchange Server obviously 
isn’t for everyone or else everyone would have it and no one 
would be offering alternative solutions. 

Exchange Server is expensive to own and maintain 
compared to other scjkitions (after all, it is the gold standard) 
hut its benefits aren’t 100% unique. Many of its features are 
matched by taking advantage of its open technologies, such as 
EWS, or by licensing its closed teclinologies, such as 
ActiveSync. Where an iilternative collaboration server solution 
may not be able to match some of its features, many mimic 
them by suKstituting IMAP with scheduled polling for true 
“push” or by substituting CalDAV calendaring for Exchange 
calendaring. Depending on the tieeds of the end-user, one may 
be just as good as the other, 

When owning is not an option then leasing may be the 
solution. Allowing someone else to assume the licensing, 
maintenance and support costs for a monthly fee is a great way 
to “try Ix'forc you buy” as well as a great w^ay to stay financially 
hexil)le in a fluctiiating economy. On the c:>ther hand, bringing 
in a low-cost solution and supporting it in-house on 
inexpensive liardwarc is appealing to those who need the 
control over crucial systems. 

Most imptjrtanily, ihe end-user should have control over 
his experience as much as possible. Forcing liim to use a certain 
mail client or mobile device because “iliaf's what die server 
supports” is like telling him he has to use Windowes because 
“thads what IT .supp{)rts” The tail shouldiil wag the dog. 

In the end, all the end-user know^s is tliat he needs to 
access his mail, calendar and contacts so that he can effecdvely 
collaborate with his co-wc]rkers in real Lime from anywhere 
using any method available. Chances are that he has no idea 
wiiat ""Exchange” is and doesn't really care what system he is 
using, 
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The Road to Code 


by Dave Dribin 

Needling 
the Thread 

^Introduction to threads 


Concurrency 

Concurrency is prohalily a buzzworcl you've heard a lot of 
recently. As miilticore CPUs become more common, 
concurrencyj which allows applications to take advantage of all 
the CPU pow'er on the user's desk, becomes more imponant. 

Why Concurrency 

in a nutshell, concurrency is the ability ft>r applications to 
perform multiple tasks at the same time. Evm with a single ct>re 
CPU, concurrency can he useful for applications. Often a 
reason for using concurrency is to utilize all CPU cores for tasks 
that take are vkiry CPU intensive. However, even if your 
application is not veiy^ CPU intensive, it may still benefit from 
concurrency. We ll talk about that a bit later in this article. 

Multitasking Applications 

Multitasking is the abilit^^ to do more than one activity" at a 
time. From an operating system s perspective, it is tlie ability to 
run more titan one application at a Lime. Many early operating 
systems, including tlte classic Mac OS, were only able to run 
one a[Dplicati£>n at a time. If you were running a word proc:e,ssor 
and needed to open a diagram in a graphics editor, you had to 
quit tile word processt)r and then open the graphics editor. 
They could not both be running at the same time. The iiilining 
application had the entire CPU for itself. 

Til is was how Mac OS worked until MiiItiFinder was 
included in System Software 6, released in 1988. Multi Finder 
allowed twT> applications to am simukaneously using a 
technique called cooperatiue midiitasking. Applications had to 
be specially w'ritten for this to work. Each application would go 
about its business, but if it had a free moment, it would give 
die CPU hack to the operating system. The operating system 
could then run another application for a bit until that 
application gave the CPU back to the operating system again. 


This was a huge benefit, as users could now run both a 
word processor and graphics editor at the same time and 
switch between them without quitting. The disadvantage is that 
it required applica.tions to voluntarily give the CPU back to the 
operating system. If a poorly designed application did not do 
this cjften enough, or if the running application hangs due to a 
bug, then the whc^le system is unusable. Tliis was often a cau.se 
of system instability for users of classic Mac OS. 

Another limitation of classic Mac OS is that all applications 
and the operating system ran in the same memory^ region, also 
knowm as cuUlreas space. This means that one application could 
change the memory^ of another application or even the 
operating system itself. This leads to system instability due to 
program bugs. One application with a hug may cause the 
whole .system crash by corrupting the memory of the operating 
system. 

Cooperati\'e multitasking and lack of memory isolation 
between applications were proliably tire biggest limitations of 
classic Mac OS up through and including OS 9. Enter Mac OS 
X. OS X, liuilt on a Unix foundation, was trumpeted as the 
savior from the stability issuers of OS 9 by u,sing a better 
multitasking technique, known as preempiii^^ multitasking, and 
memoty pmtecilon lietwcen applications. 

Memory^ protection isolates each application in its (mn 
address space. With hardware support from the CPU, it\s 
impossible for one application to write into the address space 
of anotlier application or the operating system. This is a huge 
boon for stahiliy. as a bug in one application cannot take down 
other applications or the entire .system. 

Preemptive multitasking does away with making 
applications responsibie for giving tlie CPU back to the 
operating .system. Instead, the operating system has complete 
control of the CPU and can take the CPU away from 
applications at will. 'I'he operating system will switch ainning 
applications, many times per second, to give all applications a 
fair shot of running. Since applications are often idle much of 
the time, w^aiting for user input, this provides the illusion of 
multiple applications running at the same time, even on a 
single CPU. Even if one application is hogging the CPU, the 
operating system will force it to give up the CPU occasionally 
to allow other applications to run. 

An application at the operating system level is also called 
a process. In I’nix, ani.1 hence Mac OS X. a process is a single 
task that is isolated from other tasks via protection memory, 
and can be sclieduled to run independently of other processes 
in die system. Mac OS X defines an application as a process that 
has a GUI. Many proces,se,s run on any given Mac OS X system, 
performing a w hole range of system level activities. Run the 
Activity Monitor application to see all the processes running on 
your system right now . 

What does ail this have to do w'ith concurrency? 
Multitasking operating systems provide concurrency at the 
process level. Need to do two tasks at the same time? Put them 
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in stjparate processes. Tliey will rtin concurrently, even on a 
single CPU, as the operating system will share the CPU between 
them. 

Running Processes in Cocoa 

You can start a new process in Cocoa using tlie NS Task 
class. NSTask is Ix^st for running Unix-level processes. Let’s say 
we w^ant to use the standard Unix Is command to get a list of 
files. This Ls not a great usage of NSTask as there are better 
ways to get a list of files, hut it's an easy example to understand 
how processes and NSTask work. The Is Unix command lists 
files from inside the Terminal appl[cation. If you've never used 
it [before, here is wTiat the output would look like: 

% Is -1 - 

Desiktop 

Docmnejits 

Downloads 

Library 

Movies 

Music 

Pictures 

Public 

Sites 

You pass arguments to the command, in a similar fashion 
to how' you pass arguments to functions in C, except that they 
are separated by spaces. The first argument is (dash one), 
and tells Is to print the output one file per line. The second 
argument is (tilde), and is the directory to list. A tilde is a 
shortcut ff}r your home directory. Thus, the output you see is a 
list of files in your home directoiy, one per line, w^hich should 
match what you would see in the Finder, 

To use NSTask to run the Is command from a Cocoa 
application is fairly slr^iightfbrward. In the simplest use case, it's 
only a feW'^ line.s of code: 

- (IBAciion)runTa,sk: (id) sender 
I 

NSString * command ^ @'7bin/ls“; 

MSArray * arguments “ 

[MSArrsy artayWithObjects NSHomaDirectoty (). 

nil] ; 

NSTaak ' task = 

[ N STa fl k la unchedTa skW i thLaimcliPatb; comiiiand 

arguments: arguments] ; 

[task waitUntilExit] : 

1 

You can see tliis closely mimics wliat is typed from the 
command line in Terminal. You do need to give it the full patli 
to the command, and you also use die NSHonieDirectoryO 
function in place of the tilde, but the end result is the same. 

By default, die output of a process am with NSTask goes 
to the console of the application that launched it. If you hooked 
up this acdon to a button and pressed it, die output would 
show' up in your console. 

The downside with this simple use of NSTask is that we 
can't use the output in our application. What w^e want to do is 
capture the output so we can use it, instead of allowing it to get 
sent to our console, Unix allows two processes to communiciite 
with each other via a pi/icc A pipe is a one-w-ay byte stream. We 


can setup a pipe going from Is to our process, and then read 
the output from the pipe. Using the output, we can get the list 
of files into an NSArray. Here's die full code, and wee’ll step 
dirough it piece by piece: 

- (IBAction)runTask:(id)sender 
I 

NSString * coitimand “ @"/hin/ls"'; 

NSArray * argumienta = 

[NSArray arrayWithObJects> NSNomeDirectoryO , 

nil] : 

// Creai-^ -S’— task and setup its arguments 
NSTask * task = [[NSTask alloc] init] : 

[task autorelesse] : 

[task setLaunchPathjcoinmandJ t 
[task s^tArguments:arguments]; 

pipe and hook it up to th-. process 
NSPipe * outputPipe ^ [NSPipe pipe]: 

[task setStandardOutputEoutputPipe] : 

// Start the process 
[task launch]: 

^ / P.etrlave all the Output data from the pipe 
NSFilettandle ^ outputHandle “ 

[outputPipe fileHendleForReading]; 

NSData * outputData ^ 

[outputMandle readDataToEndOfFile]; 

■I Convert It to a string 
NSString * outputstring = 

[[NSString alloc] initWithJJate : outputData 

encoding :NSLfTFSStririgEiicgdin.g] : 

[□utputString autorelease]; 

// Split the Unas Into an array of stJrings 
NSCharactetSet * newlines ” 

[NSCharacterSet newlineCharacterSet]: 

NSArray ^ files - 
[outputString 

camponeDtHSeparatedByCharactErsInSet:newlines]: 

// We've now got an array of file names 
NSLog(©"Files; . files); 

] 

Thi.s starts off similar, but w^e need to create the NSTask 
using its designated initiali;^er, init, and set ihe launch path 
and the arguments using the setters, 

Now^ comes the tricky part. We create the pipe that w^e are 
going to connect bemeen our process and Is, Tliere are two 
sides to a pipe; one side for writing and one side for reading. 
Tlie Is process is going to use the WTiting side, and w^eYe going 
to use the reading side. So, first we create the pipe, and tell Is 
to use it for output: 

// Create pipe and hook it Up to the process 
NSPipe outputPipG - [NSPipe pipe] : 

[task setStandardOutput: outputPipe] ; 

This has to be done before the process is ,started. Once it 
is running, we read all data from the read end of the pipe until 
the Is process is fmished: 

// Retrieve fill the output data from the pipe 
NSFileHandle * outputHandXa = 

[outputPipe fileHandleForReading]; 
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NSData * outputData ^ 

[outputHandle readDataToEndOfFilel: 

At this point, the Is proces*? has run to completion, and 
we no longer need to use the NSTask. From here on out, we’re 
just processing the data. Since we know that Is outputs a 
string, we convert the data into one big string: 

// Convert it to a string 

NSString * outputString ^ 

[[NSString alloc] initWithData:outputData 

encoding :NSUTF3StringErEcoding] r 

[outputString autoreleaae]; 

This String contains the whole, multi-line output as one big 
string. We want a string per file name. NSString has a method 
we can use to split die suing into an array of strings at every 
newline: 

// split the lines luto m array of atriiigs 

NSCharacterSet • newlines ^ 

[HSCharacterSet newlineCharacterSet]; 

NSArray ‘ files = 

[outputstring 

componentsSeparatedByCharacteralnSetinewlinesi: 

At this point, w^e finally have an array of files from the 
directory. Again, there are much better ways to get a list of files 
in a directory, but this shows u.s how to use a separate prcxiess 
to achieve the results. The NSFileHandle class even has a 
method, to read output asynchronously, aptly named 
readlnBackgroundAndNotify, so we don’t have to wait 
for it. We can go a[x)ut our business, and it’ll send us a 
notification with the data after the process exits. 

Threads 

Multiple prcx:esses work well for tasks that are fairly 
unrelated, but not so w^ell when the tasks are closely related. As 
you can see above, .sliuffiing data between processes Is kind of 
a pain in tlie neck. There are other methods of interprocess 
communication, IPC, such as sockets, shared memory, and 
signals, but they are also a hit of a pain to use. Sometimes you 
want to be able tti run multiple ta.sks in the same address 
space. 

While this may .sound like going back to the dark days of 
classic Mac OS, with its lack of niemt3r>^ protection, nearly every 
modem operating system that provides memoiy^ protection 
allow'S a process to create multiple tasks inside a single process 
called thwacls. All threads of a process share the memc^ry of the 
prcx'ess; however, each thread ha.s its own set of local variables 
and .stack. Fach thread is also scheduled independently of each 
other by the operating system using preemptive multitasking. 
Its like running multiple applications that share all their 
memory. - 

So given that operating systems and CPUs go through a lot 
of effort to keep processes isolated from each other, why w^ould 
you w^ant to use tlireads? The main reasons are to keep the 
user interface responsive and to utilize multiple processors and 
cores. 
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Threads and Multiprocessor Systems 

Not long ago, all personal a^niputers contained a single 
CPUj and each CPU could only run a single msk. For those a bit 
more familiar with CPU architecture, the CPU only had one 
program counter (PC) and could only execute one thing at a 
time. These kinds of CPUs are called singie core CPUs. CPUs 
like the 68k series, PowerPC CPUs like die G3 and G4, and Intel 
CPUs like the Pentium are all single core CPUs. 

In order for a computer to provide more CPU horsepower, 
it is possible to put more than one CPU iaside a singie 
computer that shared the same memory. Generally, these kinds 
of computer systems, where each CPU is treated equally, are 
called symmetric mtiltiprocessor systems or SMP systems. SM? 
systems used to be far more common for server machines, but 
some desktop workstations such as the Power Mac G5 and the 
Mac Pro are SMP systems that contain multiple CPUs* 

In more recent times, as CPU manufacturers have found it 
increasingly difficult to increase dock speeds, they are putting 
multiple CPU cores into a single CPU. This means you are 
getting SMP-like power out of a single CPU, Such CPUs are 
called multicore CPUs and Intel CPUs such as the Core Duo and 
the Core 2 Duo are all multicore CPUs with two CPU cores. 
Newer Intel CPUs such as the Core i5 and Core i7 can even 
have four CPU cores in one CPU. Apple has lieen shipping 
multicore CPUs with all its consumer prcKlucts for about three 
years now; pretty much since the Intel transition. 


It’s worth rioting tliat from a programming a perspective, 
mulitcore CPUs and SMP systems look almost identical. An SMP 
system witli four single core CPUs looks and acts almost 
identical to one multicore CPU with four cores. A CPU core is 
equivalent to a whole CPU, from a processing perspective. 

This means that nearly every Mac user’s desktop has 
multiple CPUs available for programs to utilize. The operating 
system itself can take fuD advantage of these cores and can 
schedule separate processes on each core. Thus while one core 
may be chugging away encoding video for a DVD, you can still 
read email and brt)wse die web on the other core with out any 
slowdown* 

Some applications may want to use those extra CPU cores 
for their own use, though. Perhaps that DVD encoding could 
complete four times faster if die application was able to use 
four CPUs to encode in parallel. In order to do diis, die 
application w^ould need to split die DVD encoding on to four 
separate threads. Each thread could then run on its own CPU 
core independently* Any application wiiere the limiting factor is 
the amount of CPU it can utilize, called CPU hound 
applications, can use threads to exploit the multiple CPUs 
available. 

Threads and User Interface 
Responsiveness 

Another example w^here threads are useful is to keep die 
user interface responsive. AppKit, the GUI framework for Cocoa 
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applications is inlierently single threaded. All user events are 
handled on one diread, called the main ihreaci. And user events 
are handled synchronously, meaning tliat each event is liandted 
to completion, before the next event is handled. All acikjn 
events, such as button presse.s and menu clicks, are handled 
this way on the main thread. 

This has some coasequences, though, If the res|x)nse to a 
button press is to perform a long running ta.sk, it stops the 
whole user interface from running. If this happens For a 
prolonged period of time, the u.ser gets the dreaded spinning 
wait cursor, as shown in Figure T The spinning w^ait cursor is 
unofficially named the “spinning pinwheel of death” or the 
“spinning pizza of death,” shortened to SPOD, depending on 
who you ask. When an application SPODs, the user can’t 
interact with it all. No mouse clicks are registered, and the user 
interface af^pears frozen. 



Figure 1: The spinning wait cursor, a.lLa, SPOD 


This isn’t good at all, l>ut one w^ay to cure this is to execute 
the long running task in a background thread. This frees up the 
main thread to handle die user interfaee, while the [background 
thread chugs along on long running task in parallel. As a bonus, 
on multicore CPUs, the main thread and background thread can 
run independendy, which may allow the task to ctimplete faster 
than if both had to share the same CPU. 

Simple Thread Example 

beds go through an example of how' you would use threads 
to offload a Icmg running task to a liackgrtbund thread. Say you 
have an action that takes a long time to complete: 

- (iBActlon)runLongTaskWlthotitThreadsI(id)sender 
[ 

HSLofeC®”Starting task**): 

[NSThread sleepForTimeInterval:10.0]i 
HSLog(@'Ta 3 k finished”): 

f 


[ 


toTargetiself 
withObjectmil]: 


- (VO id) 1 ongRunni ri gTa s k 
[ 

KSAutoreleasePool * pool = [ [KSAutoreleaaePool alloc] 
inlt]; 

t^SLog(@**Stairting task”) ; 

[NSThread sleepForTlmernterval:10.0]; 

NSLog(@"Task finished"): 

[pool drain] : 

I 

The detachNewThreadSelector:.., method creates a 
new^ thread that begins execution on the given selector and 
target, in this case the longRunningTask method of our own 
class. We place our long running task in this method instead of 
the action methtxi, so the action method doesn’t have to wait 
for it to finish. 

You 11 notice that we also needed to set up an autoreiease 
pool. Each tliread must have its own autoreiease pool. When 
we were creating a command line tool, we had to create an 
autoreiease pool, too. When writing GUI applications, AppKit 
takes care of tlie autoreiease pool for the main thread, but if 
you create your own threads, you need to create one yourself 
Also, keep in mind that this is only relevant for non-garbage 
collected applications. If you’re using garbage collection, you 
do not need to set up an autoreiease pool. 

Dangers of Threads 

You'll notice that creating and using threads in Cocoa is 
surprisingly easy. However, threads are not a panacea. In fact, 
u.sing til reads is an extremely sharp double-edge sword. Writing 
applications tliat work properly with Uireads can be a very 
difficult task. 

One of die largest dangers of writing multithreaded code is 
writing code that is not thread safe. One of the benefits of 
thread.s i.s the ability to share data between threads. But data 
shared between threads must he shared in a tliread safe 
manner Failure to do so can result in hard to debug bugs. 

As a simple example, take a look at the code in Listing I, 
It’s a simple class that generates a sequence of integers, The 
sequence s^rts at zero, and every lime the next methtxi is 
called, it returns tlie next number in the sequence. 

Listing 1: UnsafeSequence.m 

^import "UDLsafeSequence.h" 


That sleep method caD causes the current tliread to stop 
running for 10 seconds. It doesn’t really do anytliing, and I’m 
just using that to simulate a task that takes 10 seconds to nm. 
If you hook this up to a button and click it, it’ll cause your 
application to SPOD until the task completes. 

Creating a thread to perform this task is quite simple. The 
NSThread class has a class method for creating a new tliread: 

- (TBAction)runI,ongTasktJithThreads: (Id) sender 

t 

[NSThread 

detachNewThreadSeLector [(^selector {longRunningTaak) 


©iffiplementatiDn UnsafeSequence 

- (id)init 
[ 

self = [super init]: 
if (self = nil) 
return nil: 

_value = D: 
return self: 


- (int)next 
[ 
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return _vaIue-H-; 
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@end 


To demonstrate how to use this, let’s call this sequence 
from a loop: 

ansafeSequeTice ‘ sequence = [ [UnsafeSequence allpcj 
inlt]; 

for (int i = G: 1 < 5t i++) f 

NSLog(®"sequence: [sequence nert]); 

1 

[sequence release]: 


The output would look like tliis: 

sequence; 0 
sequence 1 1 
sequence: 1 
sequence r 3 
sequence; 4 

This code kK)k.s simple enough, and it works just fine in a 
single-threaded applicatton- The problem comes into play 
when two threads both try and call next on the same 
UnsafeSequence instance. This class is not thread safe. 

Rememlx'r that Mac OS X is a preemptive multitasking 
operating system. Preemptive multitasking means that the 
operating system can, at any time, switch which thread is 
currently running. If this happens jusi the right time, then it’ll 
interfere with our sequence. 

To make the problem more obvious, let’s deconstmct the 
next method. It's currently one statement, but that one 
statement is actually doing multiple things: 

' [int)next 

I 

return _value-H-; 

J 

The next method could equivalently be written as: 

- [int)next 

I 

Int result ^ _vnlu©: 

_value = result + l\ 
return result; 

I 


In the single line variant, tlie compiler is essentially 
expanding out to this code for us. In the expanded version, the 
operating system can prceinpi a thread between any of the 
statemenLs, If tlte operating system happens to switch threads 
in one thread after result is assigned, you could have a timeline 
as in Figure 2, 
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Thread 1 Thread 2 



Figure 2: Unlucky thread switch 

What happens in tliis ca.se is that two tlireads are tr>^ing to iLse 
and modify tlie _value instance variable. In other words, 
_valiie fx^ing shared fxtween multiple tJireads. Tlie problem is 
dial lx)tli threads return 0 from next, and _va lue is set to 1, t^ven 
tliough next hits l)een called mnce. All of a sudden our sequence 
Lsnt much of a sequence. 

We only see this j^robiem if the operating system happens to 
switch direads at a particularly unlucky^ time. If it doesn't switch 
between the getting and setting of _value, tlien cvety'tliing is 
okay. This kind of problem, where code works line most of die 
time, hut fails only lor some unlucky thread switch siiuation, Ls 
called a race coricifrion. Race conditioas are particularly hard to 
find and debug because your program may use a class that is not 
thread safe, like UnsafeSequence* from multiple threads lor a 
long time before you ever actually see this situation. Race 
conditions are often not repeatable, meaning you could get 
Qjstomers reporting problems diat you can’t reproduce and debug 
yourself. This makes for unhappy customei'S afjc/ de%elopers. 

The root of tiiLs race condition is that the operating system 
can preempt the diread between these two operations^ 

lut result - _vELliie; 
value = result + 1: 

Because of die operating system can preempt lietween tliese 
operatioas, tliis series of operations is called nofmtomK. Tlie fix is 
to turn these series of operations into one indivisible operation 
wliere die operating .system w^on't preempt us. 

You can do this using whads knowm as a Simple locks 
cun be invoked using the ©synchronized keyword: 
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- (lut) nean: 

i 

int result: 
@syiichrcuiized(self) I 
result = _value; 
^value result + 1; 
J 

return resulti 

1 


By ^vTapping the critical section in a ©synchronized block, 
we are making diose opemtions aTomic. The operating system will 
no longer preempt lietw^een those two operations and weVe 
eliminated the race condition. 

Wliile locks do solve die problem in diis case, they, have dieir 
own set of issues, Improper use of locks can result in (problems 
called deacilocki and /jtt? loc^. Unfortunately, we don't have the 
time to discuss these topics in this article. However, whole books 
liave lieen written on die tt^pic. One book diat I highly recommend 
is called/(3EJKi Concummy in I^icHce by Brian Goetz. Even though 
the bcx>k is written for Java, many of the principles are universal to 
writing muldthrtraded code in any language. 

Because writing safe niultidtreaded cxxie Is so difficult i\nd 
hard to debug, die Rrst rule of writing mullitiireaded cxxie Ls don't 
do it. If you write finly single-threaded cxxie* then you won't have 
any thread safety Ls,sues such as rac-e conditions. If you find you 
really do need to use multiple threads, proceed with caution. 

I know I gave an example of downloading data from the 
Internet as one use for threids, but Foundation actually provides 
mediods to do dus vvithoui using threads, llie NSURLGonnection 
class provides asynchronous methods so dial die operating system 
will download the data in the backgR)und for you and notily you 
when daki is available. I highly encourage you to use existing 
asynchronous APIs where possible ajid avoid tlueads. 

Another clanger of threads with Ctxxxi applications is that 
AppKit is aInKxst entirely ml thread sale. This means that AppKit 
view' and cxmiixiller classes can only lx* accessed from the main 
diread. Thus, if a background ihread is generating or collecting data 
that needs Co lie displayed in die Ul, you can’t just access die td 
IVoni the Ixickgrraind diread 

Wlien you do need concurrency, Mac OS X provides some 
alternatives to using thieads and kxks directly, including sending 
messages l:ietween llireads, the MSOperationQueue intnxluced 
in 10.5 and Grand Central Dispatch, introduced in 10.6. We'll cover 
these topics in furuie ariicles. In die mean time, you should liegin 
to explore multithreading on vour twn. , ^ , 
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AcctVantage 

401 N. Main Street, Suite 204 

Hendersonville, NC 28792 

Main web site: www.acctvantage.com 

AcctVantage ERP is Windows and 
Macintosh accounting software for 
companies who've outgrown small- 
scale accounting platforms and need 
more serious, powerful control at their 
fingertips. We bring big-business 
sophistication to small business with 
smart, savvy software offering serious 
enterprise-level features and powerful 
functionality. 

See mivefiL%ment on page 34 of this issue. 

AMS Rabbit 

1780 W. 2300 Street 

Sail lake Cit>^ ITT' 84119 

Sales: 801-397-5550 

Main web site: www.amsrabbit.com 

Advanced Media Solutions is n full 
service, solutions based media company 
specializing in CD and DVD 
duplication, replication and packaging. 
We offer a wade variety of services and 
are the experts in not only duplication 
and replication but also CD business 
cards, custom packaging, authoring, 
encoding, and design. Our job is to find 
the right solutions for your individual 
needs, 

See atkertisemem on page 28 of this issue. 

Appriver 

1101 Gulf Breeze Pkwy 
Ste 200 

Gulf Breeze, FL 32561 

Sales: 850-932-5338 

Main w^eb site: wv/w.appriver.com 

Email and web .security solutions 

See admriisement on page 29 of this issue. 

70 DECEMBER • 2009 


Axiotron, Inc. 

400 Continental Blvd, 6 th Floor 

El Segundo, CA 90245 

Sales: 310-426-2670 

Main web site: www.axiotron.com 

The company develops, maniilactures and 
markets solution harchA^am products such as 
the award-winning Modbook, the 
revolutionary tablet Mac tlml seatnlessly 
integrates an Apple® MitcBrK:}k® computer, 
a state-of-tlie-an Wacom® pon digitizer and 
Axiotroirs own liardware and software 
leciinology. 

See adtK^rlisemeni on page 55 of tbvi issue. 

Benchmark Email 

1777 Bellflower Blvd., Siiile 100 
Long Beach. CA 90815 
Sales: 800.430.4095 
Main w^eb site: 

WWW. bench ma rke m a i! . com 

Build relationships. Make sales. Promote 
your g<x)ds. Gather data. Benchmark's 
email marketing software delivers 
powerful, user-friendly and affordable lools 
to create, send and track high-peiformance 
email and newsletter campaigns. 

See adiferiisement on page 25 of this issue. 

CodeWeavers, Inc 

2356 University Ave. West, Suite 420 
St. Paul, MJN 55114 
Sales: 6 51.523.9300 

Main wel:^ site: vvww.codeweavers.com 

CodeWeavers' mission is to transform Mac 
OS X and Linux into Windows®- 
compatible operating systems. By doing 
so, w^e provide a bridge to help users 
migrate from Windows software to these 
other environments.We do this primarily 
by making it possible to use Windows 
softw^are on Mac OS X and Linux. 

See adi?eniseme?tt on page 20 of this issue. 


Cognito 

4257 Sheiwoodlowne Blvd. 

Mississauga, ON L4Z 1Y5 
Canada 

Sales: 1-800-818-6955 

Main web site: www.monc 7 w 0 rks.ca 

Money Works is a fatiiily of accounting 
.soluiions for small, medium and large 
businesses. Used in over 40 countries. 
Money Works has proven track record of 
reliability, low^ cost of ownership and ease 
of use. 

See advertisement on page 17 of this issm. 


Consumer Electronics 
Association 

2500 Wilst>n Bl, 

Arlington, VA 22201-3834 
Sales: 866-233-7^X')8 
Main web site: www.ce^org 

CEA is the industry’ authority on nrarket 
research and foreca.sts; consumer surveys; 
legislative and regulatory news; 
engineering standards; training resources 
and more, 

See adimtisement on page 45 of this mue. 


CSO Corp. 

29 Franisuzskiy Blvd 
Odessa, 65044 
Ukraine 

Sales: (877) 44^1150 

Main web site: www.cs-ode.ssa.com.ua 

ConceptDraw Office covers all aspects of 
managing busines.s processes, including 
creative work, ream management, project 
planning, information management, 
tracking and reporting. 

See advertisement on page 43 of th is issue. 
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Cultured Code 

Jurgen Schweizer, Werner Jainek, Kramer^ 

Marquetant GlrR 

DieselstraEe 28 

Sturtgart, 70469 

Germany 

Main web sire: www.culturedcode.com 

Get tile App Store's most popular paid 
task manager for ycjur iPhone or iPod 
touch. Lise it on its own or as the perfect 
companion for Things an your Mac. 

See adterii^ement on fMi^^e 4 of this ksue. 

Da-Lite Screen Company, Inc. 

3100 North Detroit Street 

Warsaw, IN 46582 

Main web site: www.da-life.com 

For nearly KX) years, Da-Lite has Iieen 
designing, manufacturing and marketing 
tlie most comprehensive line of projection 
screens in the world. Today, we offer our 
widest selection ever of proprietary 
projection screen fabrics and materials in 
our liistory. 

.See adverti^meni on page 22 of ibis issue. 

Dexlm 

5F Block 40 

Ma Jai Long Industrial Area 
Nanshan District, Shenzhen 518052 
PRC 

Main web site: www.deximmel 

Dexim creates exceptional iPhone, iPod, 
Blackberry, and Mac accessories to 
enhance your life. 

See adm^rtisemern on page 41 of this issue. 


EMC Retrospect 

6701 Koll Center Pkway, Ste 150 

Pleasanton, CA 94566 

Sales: 508435-1000 

Main web site: www.retrospact.com 

Your business is always in motion—and 
EMC always keeps pace. From disk libraries 
to content management systems to storage 
area networks, our products are the ones 
business and IT profeasionals have turned 
to for years. Fjcplore the produa .selection 
below to begin building the Infonnation 
inlVastmcture that's riglit for you. 

See adi^rlisemeni on page BC of this issue. 


eSellerate/MindVi sion 

5901 North 58th Street 

Lincoln, NE 68507-3249 

Sales: 402-323-6600 

Main wel) site: www.esellerate.net 

eSellerate is an jndustTy-leading striftware 
commerce provider focused on pnwiding 
the tools and solutions for software 
publishers to sell more of their products. Our 
premier services have more tcx>ls, features 
and functionality than any other e- 
commerce provider, giving you the freedom 
to choQ.se die liest way to sell your software. 

adi>ertisemerU on page 47 of this issue. 


Foronics Corporation 

170 - 2411 Old Crow Canyon Road 

San Ramon, CA 94583 

Main web .site: www, foronics .com 

Deep Freeze instantly protects and 
preserves [vaseline computer 
configurations. No matter what changes a 
user makes to a worksuiiion, simply 
restart to eradicate al! changes and reset 
the computer to its original state - right 
down to the last byte. Expensive 
computer assets are kept running at 100% 
capacity and Eeclinical support time is 
reduced or eliminated completely. 

See adwrtisement on page 3S of this issue. 


Fontlob Ltd. 

Suite 305, Ballx)a Plaza 
Avenida Balboa 
Panama City, 

Panama 

Sales: 866-571-5039 

Main web site: www.fontlab.com 

Fontlal^ is the world leader in font editors, 
converters and utilities. Our font editors 
let you do almost anything possible to 
fonts. TransType, our universal font 
converter can convert fonts between 
virtually any platform and format. 

See aduertisernefil on page 21 of this issue. 


Future Medio Concepts 

299 Broadway, Suite 1510 

New York, NY 10007 

Sales; 877-362^724 

Main web site: www.fmcfrainlng.com 

Future Media Concepts, Inc., the nation's 
premier digital media training center, 
provides ma n u factii rer-a ut h ori zed I ra in ing 
in all areas of digital media including 
digital video and film editing, web design 
and development, sound design, DVD 
autlioring, 3D animation, motion graphics, 
desktop publishing and Mac IT. 
Certification testing and on-sire training 
are available, 

See aduertisemeni on p(4ge 10 of this is.sue. 

GeloSkins Inc. 

2738 Dundas Street West Suite 201 
ToronttJ, GN M6P 1Y3 
Canada 

Main web site: www.gelaskins.com 

Removable art prims for iPhone, 
Blackberry, Laptops, iPods, and more. 

See admrtisement on page 36^ of this is.sue 

GeoVId 

Intel us, Ltd. 

Viborgzkaya nab 29, office 325 
Si. Petersburg, 194044 

RUsSsia 

Sales: 1-27CT398-3202 

Main web site: www.geovid.com 

FroteMac KeyBag is an advanced 
keystroke logger for Mac OS X. P rote Mac 
KeyBag records all lyped lexis such as 
chat conversation, emails, documents, 
u.sernaines, and muclt more. 

See admrtisemmii on page 49 of this issue. 

Global Delight 

Door No. 3-60(7), 1st Floor, NH17 

Santhekatte 

Kiillianpur, Karnanrka UDlIPl-576105 
India 

Main web site: www.globaldelighl.com 

Voila is a .screen capturing, annotating, 
organizing and sharing tool for Mac OS X. 
Voila lets you to capture from your 
desktop, wel.ipage to camera in various 
shapes including freehand. You can add 
annotations, effects & share via Mail, Flickr 
or FTP. 

See advertisemenl on page 13 of this issue. 
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Go4Cast, Inc. 

5457 IW St. James Blvd Ste 187 

Port Saint Lucie, FL 54983 

Sales: 866-247-1616 

Main web site: www.go4casLcom 

Go4Cast provides Apple Authorized IT and 
Pro Apps training, as well as coasulting on 
Apple and related technologies to 
businesses worldwide, from pre- 
deployment planning or conversion from 
other platfomLs to advanced services like 
podcast producer and advanced secTarity 
topics like PKJ and smartcards. 

See advertisemetu on page 26 of this issue, 

IDG World Expo Corporation 

3 Speen Street, Suite 320 
Framingham, MA 01701 
Main web site: vmw.idg.com 

Macworld Conference Expo is a five day 
celebration that will educate, entertain, 
and immerse you in the Mac community. 
With two full halls of exhibitors. Macworld 
offers access to hundreds of Mac products 
and services, paired with expert advice, 
demonstrations and instruction. 

See advertisemml on page 27 of this issue 

IGC, Inc. / MaxEMoiLcom 

2800 S, River Road, Suite 170 
Des Plaines, IL 60018-60^)2 
Sales: 800-964*2793 
Main web site: www.maxemailcom 

MaxEmail allows you to receive faxes 
witlKJUl owTiing a fax machine r)r dedicated 
fax line. You are assigned a unk[ue fax 
number in one of 130 available area codes. 
Simply send faxes to your new^ fax numl>eT 
as usual Faxes received are delivered to ytju 
via email as PDF attacluiienis. 

See adiiertisement on page 66 of this issue. 

JAMF Software UC 

1011 Washington Ave S ^350 

Minneapolis, MN 55415 

Sales; (213) 291-8863 

Main web .site: www.jamfsoflware.com 

JAMF Nation provides continued support lor 
our users and others looking to impnive 
Client Management on the Mac. At JAMF 
Software our goal is to improve the lives of 
our customers by delivering a pretnier 
product cxjupled w4th unparallelled support. 

See adeertisemeni on page 1 of Ms issue. 


Just Mobile Ltd 

13F-1, No. 447, Sec 3 

Wenxin Rd. 

Taichung, 40667 
Tawan 

Main web site: www.jusFmobile.com 

Just Mobile Ltd. is a leading manufacturer 
of modern consumer prrxlucts combining 
sryle, innovation, design aesthetics and 
technology\ Just Mobile has earned its 
excellent reputation for producing award* 
winning produas that are the synthesis of 
form and function, 

See adiiertiserrmii on ptige 64 of this issue. 


Kerio Technologies Inc. 

Ill W. Saint John Si., Suite 1100 
Sanjase, CA 95113 
Sales: 408-496-)5(X> 

Main web site: www.kerio.com 

Designed for small and medium-sized 
businesses and organizations, Kerio 
MailSer\^er is a messaging and jlluixjration 
server that manages email, shared 
calendars, tasks, and notes. It natively 
.supports Microsoft Fntourage and Microsoft 
Outlook for clienl access in addition to its 
feature-rich WebMail, ilius providing a 
viable alternative to MicTosoft Exchange. 

Si%^ miiertisemenf on fudge SO of this isstie, 

LC Technology Internationa^ Inc. 

28100 US llij-hway 19 

Suite 203 

Clearwater. FL 33761 

Sales: 866-605-2195 Toll Free or 727^49- 

iW)} UK-al 

Main web .site: www.LC-Tech.com 

LC Technology IniemalionaL Inc. is a global 
leader in tlie data reoivery market. With 
various .softw'are and services available, LC 
Technology (jfFers advanced solutions to 
cata.stropliic data Ifjss problems. Move your 
world forward today with products such as 
FILERECOVERY® Profes.sional and 
PHO'lDliECOVEKY® fbr Digital Media. 

See adiu^rtlsement on fuige 67 of this issue. 


Lemke Software GmbH 

Zum Rohkamp 5e 
31228. Peine 
Germany 

Sales: on 49 5171 72200 

Main web site: www.lemkesoft.com 

Open and save almast any picture file 
formal Edit and oiganize your pictures. Stan 
a slide siiow. Automate your proc'essing. 
And, and, and: GraphicConverter LIB | X j 
Classic is your universal tool for all tasks 
related to digital photography. 

See adiiertisement on page 56 of this issue. 

Limit Point Software 

31 Thomas Line 

Setauket, NY 11733 

Main web site: www.limlFpolnLcom 

A unique collection of software 
applications 

Sev adnrtisemvnt ou fudge 58 of this issue. 

LithiumCorp 

Site KX)!. Levd 10 

83 Mount St 

NORTH SYDNEY, NSW 2060 
Au.stralia 

Main weh site; www.lithiumcorp.com 

LITHIUM Network Monitoring Platform is 
an integrated and feature rich network, 
server and appliance monitoring and 
management platform. Designed to provide 
an end-to-end solution, litliium includes 
automated device monitoring, out-of-die- 
lx)x support ff)r SNMI^ and an integrated 
trouble-ticket case management system. 

See adtwtisemeui on Judge 12 of this issue. 


MacForge.net 

PO Box 5200 

Wesilake Village, CA 91359 

Sales: 805^94-9797 

Main w^eb .site: www.macforge.net 

MacForge is your source to find open 
.source prtjjects out on the net that work 
on the Mac, or are likely to work ofTthe 
Mac. Tltanks to MacForge, there’s no need 
to sift thnsugh huge listings of open 
source that you canT use. 

See adiertisement on page 68 of this issue. 
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MacResource Computers 
& Service 

3828 5. Texas Ave, 

Bryan, TX 77802 
Sales: B88-MAC-RESOURCE 
Main web site: www.mac- 
resource.com 

MacResource Computers is an 
authorized Apple Service Provider and 
Value Added Reseller, and a Texas 
Qualified Information Systems Vendor. 
We provide consulting, hardware and 
software sales, service, and support for 
complete and customized Apple and 
A p p ie "Com p a l i h I e solu t ions. 

See aduertisemeni on page 52 of this issue. 


MacSpeech, Inc. 

50A Northwestern Drive, Suite IlOA 

Salem, NH 03079 

Sales: 603-471-3383 

Main w'eb site: www. mac speech, com 

MacSpeech Dictate, the premier speech 
recognition solution for die Macintosh. 
Written from the ground up for the Mac, 
MacSpeech Dictate's features, accuracy, 
and capabilities make it as fun, 
productive, and intuitive to use as die 
Mac itself 

See advertisement on page 11 of this issue. 


MacTech Domains 

PO Bos 5200 

Westlake Village, CA 91359 

Sales: 805-494"9797 

Main web site: www.mactech.com 

Get your .COM or any other domain 
name here! Get a new domain name, 
transfer or renewal for as little as $L99* 
widi each and every new, non-domain 
product you buy — no quantity limit! 
Every domain includes Complete Email 
($9.99/yr value!) and much more! 

See advertisement on page 62 of this issue. 


MacTech Magazine 

PO Box 5200 

Westlake Village, CA 91359 

Sales: 877-622-8324 

Main web site: www.mactech.com 

Tile MacTech CD - Volumes 1.01-23.06 is 
packed with more than ever before — over 
2900 articles from more tlian 260 issues 
(1984 - June 2007), all 29 issues of Apple's 
develop, 21 issues of Frame Works 
magazine, ah die .source exxie, MacTech 
Viewer, working applications, full 
documentation, demos for teclis, and more! 

See advertmments on pages 31 and 78 of 
this issue. 

Microsoft 

One Microsoft Way 

Redmond, WA 98075 

Sales: 800-MICROSOFT (642-7676) 

Main web site: www.microsoft.com 

Office 2008 for Mac: You'll build great 
looking documents in no time. Achieve 
more and simplify^ your workday. Enjoy 
productivity^ as you unleash your creative 
side with powerful, easy-tou.se, intuitive 
tools. 

See advertisement on page 59 of this issue. 

/n software inc. 

1415 Rwy 54 West, Suite 209 

Durham, NC 27713 

Sales: 919 544 J070 

Main web .site: www.nsoflware.com 

A leading provider of cross-plat form 
software components for coinrnunication, 
security, and e-business development 

See advertisement on the insidefront cover of 
this issue. 

Now Software 

670 Morrison Road, Suite 220 
Gahanna, OH 45230-5324 
Sales; 800-344-9160 

Main web site: www.nowsoftwQre.com 

Based in Columbus, Ohio, Now Software 
is the developer of the Eddy award¬ 
winning Now Up-to-Date & Contact. Now 
Up-lO“Date & Contact is the Calendar 
and Contact Management softw^are for 
business and power users! Ooss platfomi 
group meeting scheduling for both 
Macintosh and Windows. 

See admrtisement on page 35 of this issue. 


Olym|iicControls Corp. 

1250 Crispin Drive 

Elgin, IL 60123 

Sales: 847-742-3566 

Main web site: www.occorp.com 

BookEndz specializes in providing Apple 
customers with products that will 
enliance their experience with Apple 
Laptop Computers. Our goal is to provide 
quality Docking Stations and other 
accessory products as quickly as possible 
after Apple intrcxluces new and updated 
laptop computers. 

See adwriisemeni on page 57 of this issue. 


On-Target Reports, Inc. 

10800 Alpharemi Higliway, Suite 208-601 
Roswelf GA 30076 
Sales: 404-452-9652 
Main web site: 
www.OoTorgelReports.com 

On-Target Reports can help you generate 
dynamic reports quickly and easily, 

See advertisenmU on page 30 of this issue. 


Poradigmo Software 

6107 SW Murray Blvd. 

nsi 

Beaverton, OR 97008 
Sales: (503) 574-2776 
Main web site: www.pQradigmasoft.com 

Ultra-fast database server 

See adt^tisemeni on page 30 of this issue. 


Parallels Inc. 

500 SW 39± St., Stc 200 

Renton, WA 98057 

Sales: 425-282-6400 

Main web site: www.parailels.com 

Parallels Desktop for Mac is the award- 
winning desktop virtualization sofn^'are 
tiiat currently enables more than 2 million 
Mac users to run Windows, Linux and 
odier operating systems side-by-side with 
Mac OS X on any Intel-powered Mac —^ 
without rebooting! 

.See advertisement on /Mge 2-3 of this issue. 
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Pearson Education 
Communications 

800 E. 96th St. 

Indianapolis, IN 46240 

Sales: 201-236-7000 

Main web site: www.pearsonedxom 

Our unparalleled businesses and brands 
include Prentice Hall, Longman, Scott 
Foresman, Addison Wesley, Allyn & 
Bacon, Benjamin Cummings, PASeries, 
ELLis, Celebration Press, PEMSolutions, 
SuccessMaker, Waterford, and Family 
Education Network. Pearson's other 
primary operations include the Financial 
Times Group and the Penguin Group, 

See adt^ertisement on imge 9 of thi^ 

Powerbookmedic.com 

500 Wynn Drive, Suite 510 
Huntsville, AL 35816 
Sales: 866-726v3342 
Main web site: 

WWW, powerbookmedic, com 

Powerbook Medic is the ultimate in 
Macbook, iBook, and Powerbook Part.s ik 
Repairs 

See advertisement on page 37 of this issue. 

PrmtDirectforLess.com, Inc. 

27500 Royalton Road 
P.O, Box 669 

arlumbia Station, OH 44028 
Sales: 800-30b8870 
Main web site: 

WWW, p ri ntd i nectforless, com 

PrintDirectforLess.com offers a wide 
variety of custom, wliolesaJe, online 
printing services. 

5ci? advertisement on page 15 of this issue. 

Rackspace Cloud 

9725 Datapoint Drive, Suite lOt) 

San Antonio, TX 78229 
Sales: B77.934.0409 
Main web site: 
vAvw.rackspocecloud.com 

Mosso is a company where everything is 
fast: youT gel started in minutes, sc'ale up 
before your traffic does, and get expert 
support in about two phone rings. Cloud 
hosting? That means y ou don't figlit witli 
any hardware - ever - l>ecause advanced 
teclinology provides you with rcx>m (and 
power) to spare. Isn't that how hosting 
should be? 

advertisement on page 53 of this issue. 


REAL Software, Inc. 

PO BOX 162181 

Austin, TX 78716 
Sales: 512-328-7325 

Main web site: www.real50ftware.com 

Use REALbaslc to create software for 
Windows, Macintosh and Linux from a 
single set of source code! It’s cross- 
platform development that really works! 

See advertisement on f}age 69 of this issue. 

RichardSolo 

336 Bon Air Center ^435 

Greenbrae, CA 94904 

Sales: 1-415461-4374 

xMain web site: www.richardsolo.com 

RichardSolo is an online store that puts 
customer service and .satisfaction as a first 
priority. 

See advenisenmit on fmge 23 of this issue. 

Seapine Software, Inc. 

5412 Courseview Dr, Suite 200 
Mason, OH 45040 
Sales: 513^754-1655; 888-683-6456 
Main web site: www.seopine.com 

Designed for the most demanding 
software development environments, 
Seapme's Mac OS X-native application 
lifecycle management (ALM) solutions are 
scalable, feature-rieh, team-based tools 
that can be u.sed separately for superior 
issue tracking, test ca.se management, and 
software configui'aiion management—or 
seamlessly integrated for more efficient 
control of your software development 
process. 

See advertisement an page 63 of this issue. 

Small Dog Electronics 

1673 Main Street 

miitsfield, VT 05673 

Sales: 800-511-MACS 

Main web site: www.smalldog.com 

Small Dog Electronics is an Apple 
Specialist, one of the larger Apple resellers 
in the US. We specialize in all things 
Macintosh, including Apple refurbished 
products. 

advertisement on the inside fxick wi^of 
this issue. 


Small Tree Communications 

7300 Hudson Boulevard, Suite 165 

Oakdale, MN 55128 

Sales: 866-STC4MAC 

Main web site: www.smalhtree.com 

Small Tree designs simple-to-install, 
inexpensive Mac-based networking and 
shared storage products for creative and 
other industries where data speed, 
security and efficiency are critical 

See adt^rtisement on page 42 of this issue. 

SmlteOnMyMoc, LLC 

FMB 278 

350 Bay St, Suite 100 

San Francisco, CA 94133 

Main web site: v/ww.5mite0nmymac.com 

Creative software on your Mac that does 
what you want. 

See adterfisement on ^mge 19 of this issue. 

Smith Micro Softwore, Inc. 

185 Westriclge Drive 
Waisonville. CA 95076 
Sales: 888-245-1723 

Main web site: www.allume.com/ 

Sniiili Micro Software’s Consumer Division 
(formally Aladdin Software, Allume 
Systems) develops and publishes award- 
wilining softw'are solutions in information 
access, compression, recovery, security, 
and removal for Windows and Macintosh, 
Our leading brands are Stuffit®, Internet 
Cleanup™ and Spring Cleaning®. Symbol 
SMSI, Contact Smith Micro's Consumer 
Division ai (831) 761-6200 or visit 
wftTv. allume. com 

See admUsement on page 39 of this issue. 

SuperSync 

6114 U Salle Ave #712 

Oakland, CA 94611 

Main wef) site: www.supersync.com 

SuperSync is the best way to visually 
compare xind merge multiple iTunes 
libraries. All your music, movies, and 
playlisLs can symeed across all die 
computers you keep music on. 

See adimtisement on page 26 of this issue. 
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TechSmith Corporation 

2405 Wood lake Drive 

OkemoK, MI 48864-5910 

Sales: 1.517.581,2300 

Main web site; www;techsmitfi.corn 

We create screen capaire and recording 
software to help you communicate clearly 
and effectively, deliver engaging 
presentations, analyze usability and 
conduct market research. For over 20 
years, w^eVe helped people communicate 
visually and look great doing it. 

See adverii^emeni on page 51 of this gime. 

Telestreom 

848 Gold Flat Road, Suite 1 

Nevada City, CA 95959 

Sales; 530-470-1300 

Main web site; www.telestream.net 

Capture die contents of your entire desktop 
at the same time as your video aimera. 
microphone and computer's audio. 
Sophisticated editing tools allow you to 
create incredible streencasts in no time. The 
finished result Ls a Quickrime movie, ready 
for publishing tti your website or blog. 

See advertisemerU on page 46 of this issue. 


Universe Software GmbH 

Deutzer Stn 35 

Neuss, 41468 

Sales: 49^231-928887 

Main web site: www.pdF-officexom 

We make extremely powerful and award- 
winning PDF software solutions. 100 % 
Adobe® PDF compatible and less 
expensive. In addition to that we provide 
our users wadi unique services: Our 
update, upgrade and support services 
guarantee a maximum protection of your 
investments. And we offer free trial 
version.s of all programs. 

See adt^enimmeut on page 40 of this mue. 

Utilities4Less.com 

1652 Cross Bridge Place 

Tliousand Oaks, CA 91362 

Sales: im) 906-8686 

Main web site; www.utilities4less.com 

Uulities4Less offers its clients a full range 
of communicatioas services. UtiIities4Less 
is committed to offering the best products 
available at the lowest possible prices. 

See adt>ertisemeni on page 56 of this isstie. 


Worldwide Media Inc. - 
MostWantedDomoins 

Post Office Box 129 
Highlands, NC 28741 

Main well site: 

www.moslwanteddomains.com 

Domain name marketing, acquisition, and 
opLimization. 

See cidifertisemetit on page 24 of ibis tsvire. 


ZAGG Inc 

3855 So. 500 W., Suite f 
•Salt Lake City. UT 84115 
Sales: 888-940-ZONE (9663) 

Main web site: www.shieldzone.com 

ZAGG Inc is an industry leading 
manufacturer and provider of consumer 
products and services focusing on 
electronic handheld accessories. Our 
flagship product, the invisibleSHIELD, is a 
revoluiionary film that has replaced the 
need for bulky cases and cheap screen 
proteciors. 

fe- atiwnisemenl on page 16 of this issue. 
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The MacTech DVD - Volumes 1.01-24.12 is packed with more than ever before -- 
almost 3100 articles from more than 280 issues (1984 - 2008) written by over 850 
experts, all 29 issues of Apple’s develop, 21 issues of FrameWorks magazine, 

100+ MB of source code, MacTech Viewer, working applications, full 
documentation, demos for techs, and more! The latest version includes 
all kinds of third party applications, videos, and demos. 

Everything is displayed In the very fast, 
very searchable MacTech VIewerl An application that 
has been designed specifically with Techs In mind. 

Search quickly through almost 25 years of of great 
Information provided by MacTech, Information to 
save you time, and make your life easier. 
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Universal 


Requires Mac OS X u 10.4.5 or later 
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THE MACTECH SPOTLIGHT 


Bjorn 



http:/ /b4winckler 


that's the name of your company? 

KTH (Stockholm, Sweden) 

What do you do? 

Currently studying for a PhD in Mathematics 

How long have you been doing what you do? 

Tve been at university for the past eight years and 
before tliat I worked as a games programmer for about 
four years. 


What was your first computer? 

Commodore 64 

Are you Macn^nly, or a multi-platform person? 
Mac-only and enjoying it! 

What attracts you to working on the Mac? 

The simplicity — ! like the fact that ever>thing is so 
well integrated and that I don’t have to waste time 
reinstalling and configuring programs. 

WhaCs the coolest tiling about the Mac? 

The hardware fd say: I have a MacBook Air and it 
really is an incredible computen 

WhaCs the coolest tech thing youVe done using OS 
X? 

MacVim of course! 

Ever? 

A few years back one of my (NT'FS) drives crashed 
and the file system got corrupted. I tried desperately to 
fmd some drive recovery software but either tliey were 
y. too expensive or just did not do what I needed In the 
end I wrote my own app to scan the drive and ended up 
salvaging almost all the lost files. That was pretty 
^^ixxriting! _ 


Inckler 

upcpss.com/ 


Where can we see a sample of your work? 

I Visit die MacVim home page: 

http://code.google.com/p/macvim/ 

and download the latest snapshot build to try out 
MacVim. There you can find links to the souri^e code 
repositoiy" as well. 

The next way Vm going to impact IT/OS X/the Mac 
universe is: 

I like working on projects that 1 mysel:p have some 
real use for and since programming is mor^ of a hobby 
for me it has to i>e fun as well, Whc3 knows what the 
future may hold... 


What else should we know? 

MacVim w'ould not l>e where it is today if it wasn't 
for the generosity of its users: a while back my old iBook 
G4 started acting up on me and 1 could no longer do any 
development. I pur up a note on the MacVim website 
asking for donations and not long thereafter I had 
received enough money for a shiny new MacBook Air. 

Vim itself was created by Bram Moolenaar and if it 
wasn’t for the hard work that he and all Vim 
contributors put in, MacVim would not exist at all. U' 
you enjoy using MacVim 1 encourage you to show your 
support by donating to Vim's charity (see 
www.vim.org). 

My blog is a repository for random notes that I 
want to remember and that may be of interest (ot others 
as well. Ifs not updated often, but you can take a look 
at it. 


' M ' 




ff you Of someone you (mow belongs itt fbe NlacJedt ! 

lef os know! Send deldls fo eilrforkJ@iiiocleclf.coni 
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Mac shopping made easy. 

Grab that to-do list, and prepare for some one-stop shopping at 
Smalldog.com! 

Bundles simplify the buying process 

Mac bundles (think Mac + RAM + AppIeCare + external hard drive, etc.) 
not only include everything you need, but also save you money. 

Visit» Smalldog.com/specials 


Macs from under $500 

We carry all current Macs as well as used, refurbished and closeout 
models, so there is a Mac for any budget. 

Visit» Smalldog.com/macs 


Free shipping over $200 

It’s true-we provide free, same-day ground shipping on every item over 
$200 every day. 


Tax-fr 60 shopping 

Purchases outside of Vermont are 
always shipped tax-free. 


^ 1 y MaePook Pro * 
Chill Plll'^ mobile speakers 






Small Dog 

Electronics 

Sq fjour QAt 


www.smallilog.coin 

800-511-NACS 

ll Apple Specialist 


Celebrating 15 Years • 3rd Largest Apple Specialist in New England • 5-Star Merchant Rating • Same-day shipping 




Bundles T Macs Free Shipping T Tax-Free 














NEW! 

EMC® Retrospect® 8 

backup and recovery software for 
small and medium businesses 





The most 
trusted 
name in 
Mac 
backup 


Now available for PowerPC & Intel Macs! 

All-new EMC Retrospect 8 for Macintosh provides the reliability, ease of use, power, 
and flexibility you need to protect critical data on Mac and Windows PCs and servers. 

-EMC-Retrospect includes a state-of-the-art Mac user interface and enterprise-level 

features — including remote management of one or more backup servers, 
disk-to-disk-to-anyf/i/ng backups, Xsan support and custom reporting — at a fraction of 
the cost of other products. 

Download a free 45-day trial at www.retrospect.com/wwdc 

where information lives' 


EMC" 



